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A N A S S E S S M E N T O F B E N T H I C S E D I M E N T S 
AND A N I N V E N T O R Y O F S E W E R O U T F A L L S A N D L A N D U S E 
FOR S E L E C T E D C H I C A G O A R E A S T R E A M S 
b y T h o m a s E . Hill a n d T h o m a s A . B u t t s 
I N T R O D U C T I O N 
M a n y m u n i c i p a l i t i e s i n I l l i n o i s a r e l o c a t e d a l o n g r i v e r s 
and s t r e a m s w h i c h are s e r v e d b y c o m b i n e d s e w e r s , m o s t o f w h i c h 
w e r e o r i g i n a l l y d e s i g n e d t o c o l l e c t s t o r m and s u r f a c e w a t e r 
r u n o f f from r e s i d e n t i a l and c o m m e r c i a l p r o p e r t i e s for d i r e c t 
d i s c h a r g e into these r i v e r s . T h e y w e r e not i n t e n d e d for 
t r a n s p o r t i n g w a s t e w a t e r . The c o n n e c t i o n o f p r o p e r t y s e w e r s t o 
e x i s t i n g s t o r m d r a i n a g e s y s t e m s b e c a m e c o m m o n p r a c t i c e w i t h 
the a d v e n t o f indoor p l u m b i n g . A s c o m m u n i t i e s e x p a n d e d , 
s e p a r a t e s a n i t a r y s e w e r s w e r e c o n s t r u c t e d ; h o w e v e r , the 
c o n t e n t s o f t h e s e s e p a r a t e s e w e r s e v e n t u a l l y f l o w e d into the 
s t o r m s e w e r s y s t e m in the o l d e r s e c t i o n s of c o m m u n i t i e s . T h u s 
the s y s t e m o r i g i n a l l y c o n c e i v e d for h a n d l i n g o n l y u r b a n s t o r m 
d r a i n a g e b e c a m e a dual p u r p o s e u t i l i t y , c o n v e y i n g a 
c o m b i n a t i o n o f s u r f a c e w a t e r r u n o f f and w a s t e w a t e r . 
B a c k g r o u n d 
T h e M e t r o p o l i t a n S a n i t a r y D i s t r i c t o f G r e a t e r C h i c a g o 
( r e f e r r e d to in this r e p o r t as the D i s t r i c t ) s e r v e s an a r e a of 
a p p r o x i m a t e l y 8 7 2 s q u a r e m i l e s , o f w h i c h 4 3 p e r c e n t i s s e r v e d 
b y c o m b i n e d s e w e r s . T h e D i s t r i c t e s t i m a t e s that any 
p r e c i p i t a t i o n event o v e r 0.1 inch w i l l r e s u l t in c o m b i n e d 
s e w e r o v e r f l o w s . A p p r o x i m a t e l y 100 o v e r f l o w s o c c u r e a c h 
y e a r . An a v e r a g e d i s c h a r g e e v e n t is e q u i v a l e n t to the 
e f f l u e n t w a s t e load f r o m a p o p u l a t i o n of a l m o s t 4 m i l l i o n 
p e o p l e . A p p r o x i m a t e l y o n c e a y e a r , f l o o d c o n d i t i o n s c a u s e the 
w a t e r w a y s t o b a c k f l o w into L a k e M i c h i g a n . T h e s e b a c k f l o w s , 
w h i c h a r e h i g h l y c o n t a m i n a t e d b y c o m b i n e d sewer o v e r f l o w s , 
t h r e a t e n the p u b l i c w a t e r s u p p l y a n d r e c r e a t i o n a l u s e s of the 
lake ( C u r r i e and K e n d r i c k , 1 9 8 1 ) . 
T o a d d r e s s these p r o b l e m s , the D i s t r i c t h a s d e v e l o p e d the 
T u n n e l and R e s e r v o i r P l a n ( T A R P ) . T h e g o a l s o f the p l a n a r e : 
t o a c h i e v e w a t e r q u a l i t y s t a n d a r d s ; t o p r o v i d e flood c o n t r o l ; 
and t o p r e v e n t b a c k f l o w s t o L a k e M i c h i g a n . T o a c h i e v e t h i s , 
131 m i l e s of u n d e r g r o u n d t u n n e l s a n d 1 2 7 , 5 5 0 a c r e - f e e t of 
r e s e r v o i r s t o r a g e v o l u m e will b e c o n s t r u c t e d t o c a p t u r e 
c o m b i n e d sewer o v e r f l o w s and s t o r e t h i s w a t e r until it can be 
t r e a t e d i n the D i s t r i c t t r e a t m e n t p l a n t s ( C u r r i e and K e n d r i c k , 
1981 ) . 
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P u r p o s e o f S t u d y 
A p o r t i o n of the T u n n e l and R e s e r v o i r P r o j e c t P h a s e I 
r e m a i n s u n f u n d e d . T h e D i s t r i c t i s c o l l e c t i n g c o m b i n e d s e w e r 
o v e r f l o w C C S O ) and w a t e r q u a l i t y i n f o r m a t i o n f r o m 1 9 8 5 t h r o u g h 
1 9 8 7 i n a n t i c i p a t i o n o f a d d i t i o n a l c o n s t r u c t i o n f u n d i n g . 
P r e l i m i n a r y , c o m p r e h e n s i v e s t r e a m s u r v e y s a r e n e e d e d t o 
p r o v i d e a b a s i s for later i n t e n s i v e s t u d i e s . I n f o r m a t i o n on 
the b e n t h i c or b o t t o m s e d i m e n t c o n d i t i o n is i m p o r t a n t in 
m a k i n g an a d e q u a t e a s s e s s m e n t of the e n v i r o n m e n t a l i m p a c t s of 
C S O s o n r e c e i v i n g s t r e a m s . T h e W a t e r S u r v e y c o l l e c t e d this 
i n f o r m a t i o n t h r o u g h a n i n t e r g o v e r n m e n t a l r e s e a r c h a g r e e m e n t 
w i t h the D i s t r i c t . 
S t u d y P l a n 
T h e s t u d y p l a n w a s o r g a n i z e d a c c o r d i n g to a set of 
s p e c i f i c a t i o n s and p r o c e d u r e s set f o r t h b y the D i s t r i c t . 
B a s i c a l l y the p l a n c a l l e d for c o l l e c t i n g and e x a m i n i n g b o t t o m 
s e d i m e n t s and d e s c r i b i n g s t r e a m c o n d i t i o n s and land use 
p a t t e r n s a t q u a r t e r - m i l e s t r e a m i n t e r v a l s , a n d c a t a l o g i n g 
o u t f a l l s e w e r s a l o n g the e n t i r e l e n g t h o f the s t r e a m s t u d y 
r e a c h e s . T h e s c o p e o f the w o r k w a s e x p a n d e d s o m e w h a t b e y o n d 
that d e s i r e d by the D i s t r i c t to i n c l u d e the c o l l e c t i o n of d a t a 
s p e c i f i c t o W a t e r S u r v e y r e s e a r c h i n t e r e s t s . D u r i n g the 
s u m m e r o f 1 9 7 6 , the W a t e r S u r v e y c o l l e c t e d b i o l o g i c a l d a t a a t 
m a n y o f the l o c a t i o n s w h i c h w e r e v i s i t e d d u r i n g t h i s s t u d y . 
S i m i l a r b i o l o g i c a l i n f o r m a t i o n w a s c o l l e c t e d a t t h e s e 
l o c a t i o n s d u r i n g this s t u d y s o that s h o r t - t e r m e c o l o g i c a l 
a n d / o r e n v i r o n m e n t a l c h a n g e s c o u l d b e e x a m i n e d a n d e v a l u a t e d . 
S t u d y A r e a 
A total o f 7 7 . 7 5 s t r e a m m i l e s w e r e s u r v e y e d and s a m p l e d 
a l o n g s e v e n s t r e a m s l o c a t e d i n C o o k C o u n t y C 7 5 . 2 5 m i l e s ) and 
D u P a g e C o u n t y ( 2 . 5 m i l e s ) a s s h o w n i n f i g u r e 1 . T h e s p e c i f i c 
s t r e a m r e a c h e s a r e : 
1. C a l u m e t R i v e r - 6.75 m i l e s b e t w e e n E w i n g A v e . and its 
j u n c t i o n w i t h the L i t t l e C a l u m e t R i v e r 
2 . L i t t l e C a l u m e t R i v e r - 1 9 . 0 0 m i l e s b e t w e e n the I n d i ­
a n a s t a t e line a n d its j u n c t i o n w i t h the C a l u m e t 
R i v e r 
3 . G r a n d C a l u m e t R i v e r - 2 . 7 5 m i l e s b e t w e e n t h e I n d i a n a 
s t a t e line and its j u n c t i o n w i t h the C a l u m e t R i v e r 
2 
Figure 1. Stream reaches in the Chicago drainage system that were studied 
(Solid reaches indicate study areas) 
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4 . C a l u m e t U n i o n D r a i n a g e C a n a l - 3 . 5 0 m i l e s b e t w e e n 
W e s t e r n A v e . and its j u n c t i o n w i t h the L i t t l e C a l u m e t 
R i v e r 
5. A d d i s o n C r e e k - 1 1 . 0 0 m i l e s b e t w e e n Y o r k R o a d a n d its 
j u n c t i o n w i t h S a l t C r e e k i n c l u d i n g 2.5 m i l e s i n D u -
P a g e C o u n t y 
6 . D e s P l a i n e s R i v e r - 2 3 . 5 0 m i l e s b e t w e e n D e m p s t e r A v e . 
a n d 5 5 t h S t r e e t 
7. N o r t h B r a n c h of the C h i c a g o R i v e r - 1 1 . 2 5 m i l e s b e ­
t w e e n C h u r c h S t r e e t and its j u n c t i o n w i t h the N o r t h 
S h o r e C h a n n e l 
T h e 1 9 m i l e s o f the L i t t l e C a l u m e t R i v e r that w e r e 
s t u d i e d can b e d i v i d e d into two d i s t i n c t r e a c h e s . O n e r e a c h , 
f r o m m i l e 0 to m i l e 6 . 0 , is d e e p and o p e n to c o m m e r c i a l 
n a v i g a t i o n , w h i l e the o t h e r r e a c h , f r o m m i l e 6.0 t o m i l e 1 9 . 0 , 
is s h a l l o w and can be n a v i g a t e d o n l y by small p o w e r a n d / o r r o w 
b o a t s . 
A c k n o w l e d g m e n t s 
T h i s i n v e s t i g a t i o n w a s f u n d e d b y the R e s e a r c h a n d 
D e v e l o p m e n t D e p a r t m e n t o f the M e t r o p o l i t a n S a n i t a r y D i s t r i c t 
o f G r e a t e r C h i c a g o . T h e w o r k w a s p e r f o r m e d u n d e r the g e n e r a l 
s u p e r v i s i o n o f the C h i e f o f the I l l i n o i s S t a t e W a t e r S u r v e y . 
S p e c i a l t h a n k s a r e e x t e n d e d to Irwin P o l l s for the 
g u i d a n c e h e p r o v i d e d d u r i n g the s t u d y . T h a n k s a r e a l s o 
e x t e n d e d t o A l a n K i r w a n , J o h n M a t h i s , and D a n a S h a c k l e f o r d , 
w.ho a s s i s t e d i n the f i e l d w o r k ; L y n n W e i s s , w h o p r e p a r e d t h e 
i l l u s t r a t i o n s ; L i n d a J o h n s o n , w h o t y p e d the o r i g i n a l 
m a n u s c r i p t ; and Gail T a y l o r , w h o e d i t e d the r e p o r t . 
M E T H O D S A N D E Q U I P M E N T 
T o a c c o m p l i s h the s t u d y o b j e c t i v e s all 7 7 . 7 5 s t r e a m m i l e s 
had t o b e t r a v e r s e d b y s o m e m e a n s . T h e l a r g e , d e e p r i v e r s 
w e r e s u r v e y e d b y u s i n g a 2 1 - f o o t , s e m i - v e e b o a t ( f i g u r e 2 ) , 
and i n t e r m e d i a t e s i z e s t r e a m s w e r e n a v i g a t e d b y u s i n g a 
1 4 - f o o t , f l a t - b o t t o m b o a t ( f i g u r e 3 ) . S m a l l s t r e a m s w e r e 
s u r v e y e d by e i t h e r w a d i n g or u s i n g a 1 2 - f o o t , i n f l a t a b l e 
r u b b e r b o a t ( f i g u r e 4 ) . 
P r i o r t o the s t a r t o f the f i e l d w o r k , m a p s w e r e p r e p a r e d 
in the o f f i c e to aid in the s u r v e y i n g a n d s a m p l i n g p r o c e s s a n d 
t o p r o v i d e a m e a n s for r e c o r d i n g c e r t a i n f i e l d o b s e r v a t i o n s . 
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Figure 2. 21-foot semi-vee sampling boat 
equipped with power winch and Ponar dredge 
Figure 3. 14-foot flat-bottom sampling boat 
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Figure 4. 12-foot inflatable rubber sampling boat 
Map P r e p a r a t i o n and U s e 
M a p s of the r e a c h e s of the s t r e a m s s u r v e y e d w e r e p r e p a r e d 
using 1 5 - m i n u t e ( 1 : 2 4 , 0 0 0 ) U n i t e d S t a t e s G e o l o g i c a l S u r v e y 
( U S G S ) q u a d r a n g l e m a p s and 1 5 - m i n u t e U S G S f l o o d p l a i n m a p s . 
The 1/2-mile m i l e - p o i n t s t r e a m d e s i g n a t i o n s s h o w n on the U S G S 
f l o o d p l a i n m a p s w e r e t r a n s f e r r e d to the s t r e a m s on the 
q u a d r a n g l e m a p s , w h i c h s h o w d e t a i l e d t o p o g r a p h i c f e a t u r e s but 
not s t r e a m m i l e p o i n t s . The 1/4-mile and 3 / 4 - m i l e p o i n t s w e r e 
s p o t t e d on these m a p s by i n t e r p o l a t i n g b e t w e e n the 1/2-mile 
and 1-mile p o i n t s . T h e zero m i l e p o i n t s in all c a s e s w e r e 
r e f e r e n c e d to the m o u t h of the s t r e a m . R e l a t i v e to t h i s , a 
special s i t u a t i o n o c c u r s w i t h i n the L i t t l e C a l u m e t - C a l u m e t 
River d r a i n a g e s y s t e m . T h i s d r a i n a g e c o m p l e x , under n a t u r a l 
c o n d i t i o n s , d r a i n s into Lake M i c h i g a n . H o w e v e r , the s y s t e m i s 
n o w c o n t r o l l e d , and d u r i n g dry w e a t h e r . L a k e M i c h i g a n w a t e r is 
d i v e r t e d into the C a l u m e t Sag C h a n n e l . For this s t u d y , s t a t i o n 
m i l e - p o i n t n u m b e r i n g f o l l o w s the n a t u r a l flow p a t t e r n ; i.e., 
the m o u t h of the C a l u m e t River is a s s i g n e d m i l e 0 . 0 0 , and 
s u c c e s s i v e 1/4-mile p o i n t s f o l l o w u n i n t e r r u p t e d to the 
l l l i n o i s - I n d i a n a b o r d e r . 
P h o t o c o p i e s w e r e m a d e of the q u a d r a n g l e m a p s for 
r e f e r e n c i n g and m a k i n g n o t a t i o n s in the f i e l d . T h e 
a p p r o x i m a t e l o c a t i o n s o f sewer o u t f a l l s , s e d i m e n t s a m p l i n g 
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s t a t i o n s , and u n u s u a l h y d r o l o g i c and h y d r a u l i c s t r e a m f e a t u r e s 
w e r e r e c o r d e d o n the m a p s . 
S t r e a m S u r v e y s 
T h e s t r e a m s u r v e y s had t h r e e m a i n p a r t s : i d e n t i f y i n g and 
c a t a l o g i n g s e w e r o u t f a l l s , s e d i m e n t s a m p l i n g , and r e c o r d i n g 
land u s e and s t r e a m e n v i r o n m e n t s in the i m m e d i a t e a r e a of the 
1 / 4 - m i l e p o i n t s e d i m e n t s a m p l i n g s t a t i o n s . A l s o , b e n t h o s w e r e 
c o l l e c t e d a t s e l e c t e d s i t e s . D i s t a n c e s w e r e m e a s u r e d e i t h e r 
w i t h a 1 0 0 - f o o t f i b e r g l a s s tape or w i t h a h i g h - q u a l i t y , 
l e n s - d i s p l a c i n g r a n g e f i n d e r h a v i n g a m e a s u r a b l e r a n g e f r o m 2 9 
feet (1% a c c u r a c y ) to 1 0 0 0 feet (5% a c c u r a c y ) . F i g u r e 5 s h o w s 
the r a n g e f i n d e r b e i n g u s e d f r o m the 2 1 - f o o t b o a t . O n small 
s t r e a m s r e q u i r i n g w a d i n g o r the use o f the i n f l a t a b l e r u b b e r 
b o a t , t w o - m a n c r e w s w e r e u s e d ; o n the l a r g e s t r e a m s n a v i g a b l e 
by the f l a t - b o t t o m b o a t or by the s e m i - v e e b o a t , t h r e e - m a n 
c r e w s w e r e u s e d . O n the small s t r e a m s r e q u i r i n g w a d i n g o r the 
r u b b e r b o a t , o n e t o t h r e e m i l e s o f s t r e a m w e r e t r a v e r s e d 
b e f o r e the m o t o r v e h i c l e w a s r e t r i e v e d b y w a l k i n g o v e r l a n d . 
S e w e r O u t f a l l I d e n t i f i c a t i o n and C a t a l o g i n g 
T o f u l l y a c c o m p l i s h t h i s t a s k , v i r t u a l l y e v e r y foot o f 
the s t r e a m c h a n n e l b a n k s had t o b e c a r e f u l l y e x a m i n e d . A t the 
Figure 5. Range f i n d e r in use aboard the 21-foot sampling boat 
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s i g h t i n g of an o u t f a l l , a c r e w m e m b e r w o u l d i d e n t i f y its t y p e , 
m e a s u r e its s i z e , d e t e r m i n e the c o n d i t i o n of the e f f l u e n t , if 
a c t i v e , and mark the c o n d u i t w i t h o r a n g e f l u o r e s c e n t p a i n t . A 
second crew m e m b e r w o u l d record this i n f o r m a t i o n and spot the 
o u t f a l l s on a field m a p , i n d i c a t i n g w h e t h e r the entry w a s on 
the right or left b a n k . The a p p r o x i m a t e l o c a t i o n s w e r e 
r e c o r d e d in terms of a plus or m i n u s d i s t a n c e from the 
1/4-mile p o i n t s m a r k e d on the m a p s . For e x a m p l e , an outfall 
located 350 feet d o w n s t r e a m of m i l e 2.75 w o u l d be r e c o r d e d as 
2 . 7 5 - 3 5 0 ; an outfall located 500 feet u p s t r e a m of 2.75 would 
be r e c o r d e d as 2 . 7 5 + 5 0 0 . 
A b b r e v i a t i o n s w e r e a p p l i e d to the s h a p e and type of 
o u t f a l l s . A key to those used is p r e s e n t e d in A p p e n d i x B. For 
oval and r e c t a n g u l a r o u t f a l l s , the v e r t i c a l d i m e n s i o n was 
listed first and the h o r i z o n t a l s e c o n d . A 3 6 - i n c h - h i g h by 
7 2 - i n c h - w i d e r e i n f o r c e d c o n c r e t e , oval c u l v e r t w o u l d be 
r e c o r d e d as 0-36 x 7 2 - R C P . 
S e d i m e n t S a m p l i n g 
S e d i m e n t s a m p l e s w e r e taken at the 1/4-mile p o i n t s 
d e t e r m i n e d from the U S G S f l o o d p l a i n m a p s . In some i n s t a n c e s , 
the exact location d e v i a t e d s l i g h t l y from the 1/4-mile p o i n t s 
to avoid s a m p l i n g under b r i d g e s , a r o u n d o b s t r u c t i o n s , in 
r i f f l e s , or in a r e a s d e v o i d of l a n d m a r k s . A l s o , sites were 
s h i f t e d s o m e w h a t to a r e a s of o b v i o u s s l u d g e or s e d i m e n t 
d e p o s i t i o n w h i c h w o u l d have been m i s s e d o t h e r w i s e , and to 
a r e a s w h i c h had been s a m p l e d h i s t o r i c a l l y by the S u r v e y for 
b e n t h o s . 
S a m p l i n g s t a t i o n s w e r e m a r k e d b y p a i n t i n g m i l e p o i n t s o n 
a p p r o p r i a t e l a n d m a r k s w i t h o r a n g e f l u o r e s c e n t p a i n t . 
L a r g e - s t r e a m s t a t i o n n u m b e r s w e r e p a i n t e d o n h e a d w a l l s and 
r e t a i n i n g w a l l s ; s m a l l - s t r e a m s t a t i o n n u m b e r s w e r e u s u a l l y 
p a i n t e d on tree t r u n k s and the tree b r a n c h e s f l a g g e d w i t h 
f l u o r e s c e n t red t a p e . The o b j e c t m a r k e d , its bank l o c a t i o n , 
and its d i s t a n c e and d i r e c t i o n from a p r o m i n e n t landmark w e r e 
r e c o r d e d . 
T h e extent of s a m p l i n g at a given site d e p e n d e d p r i m a r i l y 
on the size and c o m p l e x i t y of the s t r e a m . In the large 
r i v e r s , three s a m p l e s w e r e t a k e n : one near the right b a n k , one 
in the center of the m a i n flow c h a n n e l , and o n e near the left 
b a n k . In this r e p o r t , all l o c a t i o n s are r e f e r e n c e d to looking 
d o w n s t r e a m . M e d i u m - s i z e s t r e a m s w e r e s a m p l e d in the center of 
the m a i n flow c h a n n e l , and the right and left b a n k s w e r e 
p h y s i c a l l y and v i s u a l l y i n s p e c t e d . Small a n d / o r r e l a t i v e l y 
u n i f o r m s t r e a m s or s t r e a m r e a c h e s w e r e s a m p l e d in the c e n t e r , 
and o n l y visual n o t a t i o n s w e r e m a d e for s i d e channel 
cond i t i o n s . 
8 
A 9 - i n c h - s q u a r e P o n a r d r e d g e s e d i m e n t s a m p l e r , o p e r a t e d 
b y u s i n g a m o t o r i z e d w i n c h from the 2 1 - f o o t b o a t ( f i g u r e 6 ) , 
w a s u s e d to c o l l e c t s a m p l e s f r o m the C a l u m e t R i v e r and the 
d e e p e r , lower r e a c h e s o f the L i t t l e C a l u m e t R i v e r . S a m p l i n g a t 
all o t h e r l o c a t i o n s w a s d o n e m a n u a l l y by u s i n g a 6 - i n c h - s q u a r e 
P e t i t e P o n a r d r e d g e ( f i g u r e 7 ) . A w e i g h t e d 1 0 0 - f o o t f i b e r g l a s s 
tape w a s u s e d t o m e a s u r e w a t e r d e p t h s f r o m the b o a t s . W a d e d 
s t r e a m d e p t h s w e r e m e a s u r e d w i t h a r e t r a c t a b l e 1 6 - f o o t steel 
c a r p e n t e r ' s t a p e . All u n d i s t u r b e d P o n a r s e d i m e n t s a m p l e s w e r e 
p h o t o g r a p h e d w i t h a n O l y m p u s O M - 2 5 SLR c a m e r a u s i n g ISO 4 0 0 
b l a c k and w h i t e f i l m . T h e s e d i m e n t c o m p o s i t i o n (the p e r c e n t 
s a n d , s i l t , g r a v e l , e t c . ) w a s e s t i m a t e d b y t h o r o u g h l y 
e x a m i n i n g the s e d i m e n t in the f i e l d . 
S a m p l i n g S t a t i o n A s s e s s m e n t 
A s t a n d a r d i z e d s t r e a m i n f o r m a t i o n f o r m ( f i g u r e 8 ) , 
p r o v i d e d by the D i s t r i c t , w a s used in the f i e l d to r e c o r d 
t o p o g r a p h i c and land use f e a t u r e s and s t r e a m p h y s i c a l , 
e c o l o g i c a l , and e n v i r o n m e n t a l c o n d i t i o n s . T h r e e f i e l d s h e e t s , 
o n e for the c e n t e r and one e a c h for right and left bank 
p o s i t i o n s , w e r e used a t e a c h 1 / 4 - m i l e s a m p l i n g s t a t i o n . 
G e n e r a l i n f o r m a t i o n at a g i v e n site w a s r e c o r d e d o n l y on the 
c e n t e r f o r m . T h i s i n c l u d e d i n f o r m a t i o n such a s : the d i r e c t i o n 
Figure 6. Ponar dredge sediment sampler 
attached to motorized winch aboard the 21-foot sampling boat 
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Figure 7. Manual use of the P e t i t e Fonar dredge sediment sampler 
aboard the 14-foot sampling boat 
and d i s t a n c e of a s t a t i o n f r o m a l a n d m a r k , s t r e a m h a b i t a t 
C r i f f l e o r p o o l ) , s t r e a m w i d t h , w a t e r level c o n d i t i o n s , the 
p r e s e n c e o f h y d r a u l i c s t r u c t u r e s , c h a n n e l a l t e r a t i o n s , l o g j a m s 
o r d e b r i s b u i l d u p , and the a b u n d a n c e o f a q u a t i c m a c r o p h y t e s . 
S p e c i f i c i n f o r m a t i o n r e c o r d e d o n l y o n b a n k - s i d e s h e e t s 
i n c l u d e d o b s e r v a t i o n s r e l a t i v e t o b a n k e r o s i o n , land u s e , and 
r i p a r i a n v e g e t a t i o n . D a t a p e r t a i n i n g t o s e d i m e n t s a m p l e s , 
s u c h a s d a t a o n s e d i m e n t c o m p o s i t i o n , c o l o r , o d o r , oil 
c o n t e n t , a n d w a t e r d e p t h , w e r e r e c o r d e d a t all t h r e e c h a n n e l 
p o s i t i o n s w h e n a p p r o p r i a t e . O n all s h e e t s the d a t e , t i m e , 
o b s e r v e r , s t r e a m n a m e , m i l e p o i n t , and s a m p l i n g l o c a t i o n w e r e 
r e c o r d e d S e d i m e n t d e s c r i p t i o n s , b e n t h o s s a m p l i n g l o c a t i o n s , 
s t a t i o n l o c a t i o n m a r k i n g s , and m i s c e l l a n e o u s n o t e s w e r e 
r e c o r d e d in the r e m a r k s s e c t i o n . A b r i e f d e s c r i p t i o n of h o w a 
s t a t i o n w a s m a r k e d w a s w r i t t e n o n the f o r m c o r r e s p o n d i n g t o 
that s t r e a m b a n k . T h e c o m p l e t e d f i e l d f o r m s w e r e a c c u m u l a t e d 
o n a w e e k l y b a s i s , a n d p h o t o c o p i e s w e r e s e n t t o the D i s t r i c t 
e v e r y F r i d a y a f t e r n o o n . 
B e n t h i c M a c r o i n v e r t e b r a t e S a m p l i n g 
D u r i n g the s u m m e r o f 1 9 7 6 , B u t t s and E v a n s ( 1 9 7 8 ) 
c o l l e c t e d b e n t h o s s a m p l e s a t 1 6 s e l e c t e d l o c a t i o n s w i t h i n 
r e a c h e s o f four o f the s t r e a m s s u r v e y e d d u r i n g t h i s s t u d y . 
T h e s e s i t e s w e r e r e s a m p l e d for b e n t h o s b y u s i n g the P o n a r 
d r e d g e s . D e p e n d i n g u p o n the d e g r e e o f s a m p l i n g d i f f i c u l t y , 
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Metropolitan Sanitary District Of Greater Chicago 
Stream Information 
Date / / Time :_ _ _ Observer 
Stream Stream Mile 
Sampling Location Facing Downstream LEFT CENTER RIGHT(circle one) 
Direction and Distance From Landmark 
Stream Habitat POOL RIFFLE (circle one) 
Depth ft or M Width ft or M 
Water Level DRY LOU NORMAL HIGH FLOODED (circle one) 
Hydraulic Structures DAM LEVEE BRIDGE ISLAND (circle one) 
Channel Alteration/Channelized NO YES 
Bank Erosion SLIGHT MODERATE SEVERE (circle one) 
Losjam or Debris Build-up NO YES 
Land Use RESIDENTIAL COMMERCIAL/INDUSTRIAL AGRICULTURE FOREST 
(circle one) 
Riparian Vegetation TREES SHRUBS GRASS DENUDED (circle one) 
Aouatic Macrophytes ABSENT SPARSE(0-25%) M0DERATE(25-50%) 
(circle one) DENSE(50-75%) FULL(75-100%) 
Sediment. Composition: Rock % Sand % Plant Detritus % 
(% by Observation) Pebble % Silt % Sludge % 
Gravel % Clay % Other % 
Sediment Color Sediment Odor 
Oil in Sediment NONE LIGHT MODERATE HEAVY (circle one) 
Remarks 
Figure 8. Standardized stream information form 
provided by the District for use in the field 
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one to three d r e d g e samples w e r e taken and w a s h e d through a 
W i l d c o Model 190-E20 p l a s t i c bucket e q u i p p e d w i t h a N o . 30 
sieve for o r g a n i s m r e t a i n m e n t . The s a m p l e s w e r e p r e s e r v e d in 
95 p e r c e n t ethyl alcohol for o r g a n i s m i d e n t i f i c a t i o n and 
e n u m e r a t i o n in the l a b o r a t o r y . A l s o , b e n t h i c o r g a n i s m s 
c a s u a l l y o b s e r v e d in the routine sediment samples c o l l e c t e d at 
the 1/4-mile s t a t i o n s w e r e included in the s e d i m e n t 
d e s c r i p t i o n s . 
Data C o m p i l a t i o n and R e d u c t i o n 
The p r i m a r y p u r p o s e of this study w a s to d o c u m e n t , in 
g r o s s or g e n e r a l i z e d t e r m s , c e r t a i n p h y s i c a l , e c o l o g i c a l , and 
e n v i r o n m e n t a l c h a r a c t e r i s t i c s of s e l e c t e d C h i c a g o area s t r e a m s 
r e c e i v i n g combined sewer o v e r f l o w s . C o n s e q u e n t l y . this 
i n f o r m a t i o n , w i t h the p o s s i b l e e x c e p t i o n of the b e n t h o s data, 
is b a s i c a l l y s u b j e c t i v e and is not a m e n a b l e to e x t e n s i v e 
m a t h e m a t i c a l m a n i p u l a t i o n , i n t e r p r e t a t i o n , and r e d u c t i o n . 
T h e r e f o r e the data s u m m a r i e s and results are p r e s e n t e d m a i n l y 
in the form of tables and d e t a i l e d m a p s . C o n d e n s e d 
i n f o r m a t i o n and general s u m m a r i e s are p r e s e n t e d as short 
tables in the text, w h e r e a s lengthy t a b u l a t i o n s and the 
p h o t o g r a p h s of the Ponar dredge sediment samples are p r e s e n t e d 
as a p p e n d i c e s to the report. 
T w e n t y m a p s w e r e p r e p a r e d s h o w i n g the location of 
o u t f a l l s , tributary s t r e a m s , o f f - c h a n n e l lakes and s t o r a g e 
r e s e r v o i r s , channel d a m s , i s l a n d s , b r i d g e s , m u n i c i p a l i t i e s , 
major t h o r o u g h f a r e s , r a i l r o a d s , b r i d g e s , major p o l i t i c a l 
b o u n d a r i e s , and sampling s t a t i o n s . 
R E S U L T S 
The field work portion of the study w a s c o m p l e t e d b e t w e e n 
June 3 and S e p t e m b e r 19, 1985. All r e s u l t s are based upon 
s i n g l e v i s i t s to each s t r e a m or s t r e a m r e a c h . The s u r v e y i n g 
and s a m p l i n g a c t i v i t i e s w e r e c o n d u c t e d d u r i n g r e l a t i v e l y 
s t a b l e , low to m e d i u m flow c o n d i t i o n s except at several short 
r e a c h e s of the Des P l a i n e s R i v e r . W a t e r d e p t h s as great as 5 
feet a b o v e " n o r m a l " w e r e e x p e r i e n c e d d u r i n g the s a m p l i n g of 
6.5 m i l e s of this stream. W h e n water d e p t h s a p p e a r e d 
s i g n i f i c a n t l y greater than " n o r m a l " low to m e d i u m summer 
l e v e l s , s u b t r a c t i o n s w e r e m a d e to adjust the d e p t h s to 
" n o r m a l " c o n d i t i o n s . C o n s e q u e n t l y , all w a t e r depth r e f e r e n c e s 
and t a b u l a t i o n s p r e s e n t e d in this report refer to low to 
m e d i u m flow c o n d i t i o n s . The r e l a t i v e sizes of the s t r e a m s 
s t u d i e d can be a s c e r t a i n e d by e x a m i n i n g the a v e r a g e s t r e a m 
w i d t h s and d e p t h s p r e s e n t e d in table 1. 
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Table 1. Average Depths and Widths of Streams or Stream Reaches Surveyed 
Average 
Center Average 





Calumet River 336 
Little Calumet' River (miles 0-6) LC 14.0 472 
Des Plaines River DP 4.1 108 
Little Calumet River (miles 6-19) LC 3.3 59 
Grand Calumet River GC 2.6 62 
North Branch of the Chicago River NB 2.0 40 
Addison Creek AC 1.4 25 
Calumet Union Drainage Canal CU 1.2 16 
T w e n t y m a p s , e x e m p l i f i e d b y f i g u r e 9 , w e r e p r e p a r e d t o 
s h o w all p e r t i n e n t i n f o r m a t i o n . T h e r e m a i n i n g 1 9 m a p s a r e 
p r e s e n t e d i n A p p e n d i x A . T h e n u m b e r e d d o t s r e p r e s e n t 1 / 4 - m i l e 
p o i n t l o c a t i o n s w h e r e s e d i m e n t s a m p l e s w e r e t a k e n and w h e r e 
s t r e a m c o n d i t i o n s and land use p a t t e r n s w e r e r e c o r d e d . T h e 
s e w e r o u t f a l l r e f e r e n c e n u m b e r s , s h o w n i n b o l d f a c e d t y p e , 
i n d i c a t e the r e l a t i v e o u t f a l l l o c a t i o n s , i n c l u d i n g the s i d e o f 
the s t r e a m in w h i c h they a r e f o u n d . 
S t r e a m p o o l s w e r e a l w a y s s e l e c t e d a s the l o c a t i o n for the 
1 / 4 - m i l e s t r e a m s a m p l i n g l o c a t i o n . R i f f l e s a r e not e x t e n s i v e 
i n m a n y o f the s t r e a m s , a n d w h e n t h e y w e r e e n c o u n t e r e d s l i g h t 
a d j u s t m e n t s w e r e m a d e i n the " e x a c t " 1 / 4 - m i l e p o i n t l o c a t i o n s 
to a v o i d s a m p l i n g in r i f f l e a r e a s . 
S e w e r O u t f a l l s 
A total o f 8 6 3 s e w e r o u t f a l l s w e r e i d e n t i f i e d , e x a m i n e d , 
a n d c a t a l o g e d o v e r the 7 7 . 7 5 s t r e a m m i l e s t r a v e r s e d . T h e 
r e s u l t s a r e s u m m a r i z e d in t a b l e 2. F i g u r e 9 a n d the m a p s in 
A p p e n d i x A s h o w the a r e a l l o c a t i o n s . D e t a i l s r e l a t i v e t o e a c h 
o u t f a l l a r e p r e s e n t e d i n A p p e n d i x B . T h e a l p h a - n u m e r i c c o d i n g 
u s e d in A p p e n d i x B to i d e n t i f y the o u t f a l l s r e f e r s to the 
s t r e a m a n d the s e q u e n t i a l u p s t r e a m o u t f a l l n u m b e r s . For 
e x a m p l e G C 9 in A p p e n d i x B r e f e r s to s e w e r n u m b e r 9, the 
f a r t h e s t u p s t r e a m o u t f a l l o n the G r a n d C a l u m e t R i v e r ( G C ) , 
s h o w n on f i g u r e 9. 
G r e a t c a r e w a s t a k e n not t o m i s s any s i g n i f i c a n t 
o u t f a l l s . If a n y w e r e p o s s i b l y m i s s e d , it is c e r t a i n that 
they a r e s m a l l , o b s c u r e d , a n d i n a c t i v e . A f e w o f the o u t f a l l s 
l i s t e d m a y p o s s i b l y b e o n l y road d i t c h t i l e s o r t i l e s that n o 
l o n g e r s e r v e f u n c t i o n a l p u r p o s e s . I n c a s e s w h e r e s u c h 
i d e n t i f i c a t i o n c o u l d b e m a d e , the s e w e r s w e r e not c a t a l o g e d ; 
h o w e v e r , w h e n s o m e d o u b t e x i s t e d t h e y w e r e i n c l u d e d . T h e 
p o s s i b i l i t y e x i s t s that one o r m o r e s e w e r o u t f a l l s c o u l d 
d i s c h a r g e t o the u n d e r g r o u n d p o r t i o n o f A d d i s o n C r e e k b e t w e e n 
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Figure 9. Grand Calumet River (GO sampling stations and outfall locations 
between mile points 0.00 and 2.75 
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Number of Density Percent of per sewer 











Calumet Union Drainage Canal 23.9 
Addison Cr. 242 22.0 13 5099 464 21.1 
North Branch of the Chicago R. 145 12.9 8 3831 348 26.4 
Little Calumet R. (miles 0-6) 63 10.5 48 2428 405 33.5 
Little Calumet R. (miles 6-19) 128 9.8 36 3838 295 30.0 
Des Plames R. 157 6.7 20 6021 256 38.4 
Calumet R. • 42 6.2 19 686 106 16.3 
Grand Calumet R. 9 3.3 33 280 102 31.1 
* Inc ludes the diameters of round o u t f a l l s and the h o r i z o n t a l dimensions of i r r e g u l a r 
s e c t i o n s 
m i l e p o i n t s 1 0 . 4 0 and 1 0 . 7 0 ( s h o w n o n the A - 1 0 m a p i n A p p e n d i x 
A ) . A l s o the p o s s i b i l i t y e x i s t s that s o m e u n d e t e c t a b l e 
s u b m e r g e d o u t f a l l s e x i s t i n the d e e p w a t e r r e a c h e s o f the 
C a l u m e t a n d L i t t l e C a l u m e t R i v e r s . 
S e w e r o u t f a l l s w h i c h e x h i b i t e d e v e n s l i g h t d i s c h a r g e s 
w e r e l a b e l e d a c t i v e i r r e s p e c t i v e o f p r e v a i l i n g w e a t h e r 
c o n d i t i o n s a t the time o f the i n s p e c t i o n . R a i n f a l l , w h i c h 
o c c u r r e d b e f o r e a f e w i n s p e c t i o n s , o b v i o u s l y t r i g g e r e d s o m e 
d i s c h a r g e s and m a g n i f i e d o t h e r n o r m a l l y s m a l l but s u s t a i n e d 
d i s c h a r g e s . 
S e d i m e n t C h a r a c t e r i s t i c s 
A total o f 7 3 4 b o t t o m s e d i m e n t s w e r e e x a m i n e d a n d 
c l a s s i f i e d d u r i n g the s t u d y ; t h e n u m b e r for e a c h w a t e r c o u r s e 
or s t r e a m r e a c h is g i v e n in t a b l e 3. S e d i m e n t c h a r a c t e r i s t i c s 
a n d p h o t o g r a p h s o f s e l e c t e d s a m p l e s a r e p r e s e n t e d i n 
A p p e n d i c e s C and D , r e s p e c t i v e l y . P o n a r d r e d g e s a m p l i n g w a s 
a t t e m p t e d a t all 1 / 4 - m i l e s a m p l i n g s t a t i o n s ( i n c l u d i n g r i g h t 
a n d left s i d e l o c a t i o n s w h e n a p p r o p r i a t e ) e x c e p t a t A d d i s o n 
C r e e k m i l e 1 0 . 5 0 w h e r e the c r e e k i s u n d e r g r o u n d ( A p p e n d i x A - 1 0 
m a p ) a n d a t C a l u m e t R i v e r l o c a t i o n s 3 . 2 5 R a n d 3 . 5 0 R , w h e r e 
a n c h o r i n g and d r e d g i n g a r e not p e r m i t t e d d u e t o s u b m e r g e d 
p i p e l i n e s . 
T h e L i t t l e C a l u m e t R i v e r b e t w e e n m i l e s 6.75 and 1 1 . 0 0 i s 
s h a l l o w and c l e a r a n d the b o t t o m c o n s i s t s p r i n c i p a l l y o f b e d 
r o c k . C o n s e q u e n t l y , i n t h i s r e a c h , the s e d i m e n t s w e r e 
c l a s s i f i e d a s 100 p e r c e n t r o c k , a l t h o u g h i t w a s p o s s i b l e t o 
c o l l e c t small s a m p l e s for p h o t o g r a p h i c p u r p o s e s f r o m i s o l a t e d 
p o c k e t s of l o o s e s e d i m e n t s p e r c h e d on top of the b e d r o c k . 
M i l e 6 . 7 5 w a s the o n l y l o c a t i o n w i t h i n t h i s r e a c h for w h i c h n o 
l o o s e s e d i m e n t s w e r e r e c o v e r e d for p h o t o g r a p h i n g . 
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Sediment Percentage* Composition Composed of 

















Calumet R. <1 
tittle Calumet R. (miles 0-6) 75 <1 2 5 11 53 18 3 7 1 
Des Plaines R. 285 21 3 6 21 35 3 9 0 2 
Little Calumet R. (miles 6-19) 156 17 3 4 9 46 2 18 1 <1 
Grand Calumet R. 33 0 0 2 29 26 0 29 14 0 
North Branch of the Chicago R. 46 0 11 20 43 17 2 1 2 4 
Addison Cr. 45 1 5 15 35 24 12 7 1 <1 
Calumet Union Drainage Canal 15 0 7 17 43 23 3 7 <1 0 
* The percentages are averages for the total number of sampl es collected per water course 
S i g n i f i c a n t p o r t i o n s of the Des P l a i n e s River s e d i m e n t s 
have b e e n c l a s s i f i e d as r o c k . B e c a u s e this river is 
r e l a t i v e l y deep and the b o t t o m c o u l d not be o b s e r v e d v i s u a l l y , 
the b o t t o m w a s c l a s s i f i e d as 100 p e r c e n t rock w h e n 5 P o n a r 
s a m p l i n g a t t e m p t s p r o d u c e d o n l y large r o c k s o r p r o d u c e d o n l y 
c l i n k i n g s o u n d s of the d r e d g e h i t t i n g rocks w i t h o u t r e t a i n i n g 
a n y t h i n g . S i m i l a r l y , if the d r e d g e p r o d u c e d a t h u d d i n g s o u n d 
and c o n t a i n e d only small t r a c e s of clay on the s a m p l e r jaws 
after 5 s a m p l i n g a t t e m p t s , the b o t t o m w a s c l a s s i f i e d as 100 
p e r c e n t c l a y . O e s P l a i n e s R i v e r r e a c h e s b e t w e e n m i l e s 1 1 . 2 5 
and 1 3 . 0 0 and b e t w e e n m i l e s 1 8 . 7 5 and 2 0 . 0 0 w e r e s a m p l e d w h e n 
the river w a s a p p r o x i m a t e l y 5 feet a b o v e normal d e p t h . The 
i n c r e a s e d d e p t h and fast c u r r e n t m a d e s a m p l i n g d i f f i c u l t . A t 
t i m e s , no s a m p l e could be r e t a i n e d and n e i t h e r c l i n k i n g nor 
t h u d d i n g s o u n d s c o u l d be d i s t i n g u i s h e d . In these c a s e s , the 
b o t t o m s w e r e a r b i t r a r i l y c l a s s i f i e d as 100 p e r c e n t r o c k . In a 
few i n s t a n c e s this m a y have b e e n b a s e d on a f a l s e 
p r e s u m p t i o n . H o w e v e r , the i m p o r t a n t fact is that in t h e s e 
a r e a s the b o t t o m s a r e hard a n d / o r c o m p a c t e d a n d d o not c o n s i s t 
of loose m a t e r i a l w h i c h can be r e t a i n e d in a p e t i t e P o n a r 
s a m p l e r u n d e r r e l a t i v e l y high f l o w c o n d i t i o n s . 
S e d i m e n t odor and color c h a r a c t e r i s t i c s are s u m m a r i z e d in 
t a b l e s 4 and 5, r e s p e c t i v e l y . For some of the s t r e a m s , the 
n u m b e r of s a m p l e s c l a s s i f i e d for o d o r and c o l o r is less than 
the r e s p e c t i v e s e d i m e n t c l a s s i f i c a t i o n n u m b e r s g i v e n in t a b l e 
3, s i n c e rock a n d h a r d - p a n c l a y b o t t o m s c o u l d not 
r e a l i s t i c a l l y be e x a m i n e d for o d o r a n d / o r color in s o m e 
i n s t a n c e s . The color and odor s u m m a r y p e r c e n t a g e s total m o r e 
than 100 for e a c h s t r e a m in the t a b l e s s i n c e m o r e than o n e 
odor or c o l o r w a s d i s t i n g u i s h e d in m a n y of the s a m p l e s . For 
e x a m p l e , the p e r c e n t a g e s in t a b l e 4 total 188 for the G r a n d 
C a l u m e t R i v e r s i n c e 100 p e r c e n t of the s a m p l e s s m e l t e d o i l y 
w h i l e 8 8 p e r c e n t o f t h e s e a l s o s m e l l e d s e p t i c . C o n v e r s e l y 
o n l y 1 2 p e r c e n t s m e l l e d just o i l y . D e t a i l e d i n d i v i d u a l s a m p l e 
color and odor d e s c r i p t i o n s a r e g i v e n in A p p e n d i x C. 
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Percent of sampl es with the odor Of: 











Calumet R. 34 
Little Calumet R. (miles 0-6) 75 93 93 3 0 0 4 
Little Calumet R. (miles 6-19) 153 76 9 3 0 4 16 
Grand Calumet R. 33 88 100 0 0 0 0 
Calumet Union Drainage Canal 15 33 20 20 0 0 47 
Addison Cr. 44 32 27 25 5 7 23 
Des Plaines R. 224 54 26 14 <1 <1 23 
North Branch of the Chicago R. 46 46 7 2 7 0 46 
Table 5. Summary of Stream Bottom Sediment Color Characteristics 
Number 
of Percent of samples with co lor of: 









Calumet R. 11 
Little Calumet R. (miles 0-6) 75 99 52 7 0 
Little Calumet R. (miles 6-19) 156 57 50 27 21 
Grand Calumet R. 33 88 18 12 0 
Calumet Union Drainage Canal 15 27 67 87 7 
Addison Cr. 44 36 43 68 18 
Des Plaines R. 224 16 75 79 3 
North Branch of the Chicago R. 46 22 48 80 11 
S a m p l i n g S t a t i o n C o n d i t i o n s 
A total of 9 4 8 f i e l d i n f o r m a t i o n f o r m s ( f i g u r e 8) w e r e 
f i l l e d out and sent to the D i s t r i c t over the c o u r s e of the 
s t u d y . F i g u r e 10 s h o w s a t y p i c a l c o m p l e t e d f o r m as s e n t . 
T h e s e s h e e t s a r e too v o l u m i n o u s to i n c l u d e in this r e p o r t . 
H o w e v e r , the o r i g i n a l s a r e o n file a t the S t a t e W a t e r S u r v e y 
and c o p i e s are on f i l e at the D i s t r i c t for i n s p e c t i o n and 
r e f e r e n c e . S t r e a m , b a n k , and land use c h a r a c t e r i s t i c s a t e a c h 
s t a t i o n a r e p r e s e n t e d i n A p p e n d i x E . S p e c i f i c i n f o r m a t i o n 
p e r t a i n i n g t o s t r e a m w i d t h and d e p t h , bank e r o s i o n , l o g j a m s , 
a q u a t i c m a c r o p h y t e s , and p r e s e n c e of oil in the s e d i m e n t s is 
p r e s e n t e d in A p p e n d i x E - 1 . T a b l e 1 g i v e s the a v e r a g e d e p t h s 
and w i d t h s of e a c h s t r e a m , and t a b l e s 6 t h r o u g h 8 s u m m a r i z e 
the i n f o r m a t i o n o n oil o c c u r r e n c e , m a c r o p h y t e s , a n d l o g j a m s , 
r e s p e c t i v e l y . 
C a t e g o r i z i n g land u s e and r i p a r i a n v e g e t a t i o n p r o v e d t o 
b e m o r e d i f f i c u l t and s u b j e c t i v e than a n t i c i p a t e d . O f t e n h i g h 
s t r e a m b a n k s , v e g e t a t i o n , and l a n d m a r k s o b s c u r e d o r l i m i t e d 
the f i e l d of v i e w . At t i m e s the h e t e r o g e n e o u s n a t u r e of s o m e 
a r e a s p r e v e n t e d c l e a r - c u t c l a s s i f i c a t i o n s f r o m b e i n g m a d e . 
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M e t r o p o l i t a n S a n i t a r y D i s t r i c t O f G r e a t e r Ch icaso 
St ream I n f o r m a t i o n 
Figure 10. Typical stream information form as completed in the field 
for a center sampling location 
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Table 6. Percentage Occurrence of Oil in Sediments 
at 1/4-Mile Stream Locations 
Percentage of 
Locations With 
Water Course Oils In Sediments 
Little Calumet R. (miles 0-6) 100 
Grand Calumet R. 100 
Calumet R. 93 
Little Calumet R. (miles 6-19) 46 
Des Plaines R. 44 
Calumet Union Drainage Canal 40 
Addison Cr. 36 
North Branch of the Chicago R. 9 
Table 7. Percentage Occurrence of Macrophytes 
at 1/4-Mile Stream Locations 
Percentage of Locations Exhibiting 
Macrophyte Growth in Channel Characterized as: 
Water Course Moderate to Full Sparse Absent 
North Branch of the Chicago R. 13 69 18 
Little Calumet R. (miles 6-19) 23 40 37 
Little Calumet R. (miles 0-6) 0 60 40 
Grand Calumet R. 0 55 45 
Addison Cr. 9 20 71 
Calumet Union Drainage Canal 0 27 73 
Des Plaines R. 0 6 94 
Calumet R. 0 4 96 
Table 8. Number and Density of Logjams 
in Streams or Stream Reaches Surveyed 
Numbe r of Logjams Density 







Little Calumet R. (miles 6-19) 1.00 
North Branch Chicago R. 4 7 11 0.98 
Des Plaines R. 12 1 13 0.55 
Calumet Union Drainage Canal 0 1 1 0.29 
Addison Cr. 2 1 3 0.27 
Calumet R. 0 0 0 0.00 
Little Calumet R. (miles 0-6) 0 0 0 0.00 
Grand Calumet R. 0 
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0 0 0.00 
O c c a s i o n a l l y , s o m e a r e a s w e r e e n c o u n t e r e d that d i d not fit any 
of the g i v e n c l a s s i f i c a t i o n s , such as n o n a g r i c u l t u r a l o p e n 
a r e a s not c o n n e c t e d to i n d u s t r i a l , c o m m e r c i a l , r e s i d e n t i a l , or 
park d e v e l o p m e n t s . L a n d use and r i p a r i a n v e g e t a t i o n a t each 
s t a t i o n are g i v e n in A p p e n d i x E - 2 and s u m m a r i z e d in t a b l e 9. 
B e n t h i c M a c r o i n v e r t e b r a t e s 
B e n t h o s s a m p l e s w e r e c o l l e c t e d at 16 s t a t i o n s on four 
d i f f e r e n t s t r e a m s . The n u m b e r and l o c a t i o n s o f t h e s e s t a t i o n s 
w e r e d i c t a t e d by the r e s u l t s of a b e n t h o s s u r v e y c o n d u c t e d by 
the S t a t e W a t e r S u r v e y in C h i c a g o a r e a s t r e a m s d u r i n g the 
s u m m e r of 1 9 7 6 . D e t a i l e d c o m p a r i s o n s of the 1 9 8 5 and 1976 
r e s u l t s are p r e s e n t e d in A p p e n d i x F; s u m m a r y c o m p a r i s o n s are 
p r e s e n t e d in t a b l e s 10 a n d 1 1 . 
The I l l i n o i s E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( I l l i n o i s 
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 ) h a s d e v e l o p e d 
s t a n d a r d i z e d p r o c e d u r e s for s a m p l i n g a n d e v a l u a t i n g 
m a c r o i n v e r t e b r a t e d a t a to a s s e s s the i m p a c t of w a s t e w a t e r on 
r e c e i v i n g s t r e a m s . T h e m e t h o d i s b a s e d u p o n d e t e r m i n i n g the 
M a c r o i n v e r t e b r a t e B i o t a Index ( M B I ) of a b e n t h i c s a m p l e . E a c h 
taxon is a s s i g n e d a p o l l u t i o n t o l e r a n c e v a l u e f r o m 0 to 11, 
w i t h 11 b e i n g the m o s t t o l e r a n t . T h e MBI is the a b u n d a n c e 
w e i g h t e d a v e r a g e o f t o l e r a n c e v a l u e s for e a c h s a m p l e . The 
IEPA p r o c e d u r e i n v o l v e s hand and net s a m p l i n g of a v a i l a b l e 
h a b i t a t s in a l o c a l i z e d a r e a of a s t r e a m for a s p e c i f i e d 
length of t i m e . 
In this p r o j e c t , the MBI w a s c a l c u l a t e d by u s i n g b e n t h o s 
s a m p l e s o b t a i n e d w i t h q u a n t i t a t i v e b o t t o m d r e d g e s . T h i s m a y 
r e s u l t in a r t i f i c i a l l y low MBI r a t i n g s w h e n c o m p a r e d to 
r a t i n g s b a s e d u p o n h a n d c o l l e c t i o n . H o w e v e r , q u a n t i t a t i v e 
s a m p l i n g g i v e s a m o r e a c c u r a t e e s t i m a t e o f p o p u l a t i o n l e v e l s 
of the p r i n c i p a l o r g a n i s m s in the m a c r o i n v e r t e b r a t e c o m m u n i t y 
a t a g i v e n s t a t i o n . 
Table 9. Summary of Riparian Vegetation and Land Use Conditions 
at 1/4-Mile Stream Locations 
Riparian Vegetation Land Use 
Percentage Composition Percent age Composition 
Commercial/ 















Calumet R. 0 
Little Calumet R. (miles 0-6) 48 14 24 14 26 8 66 0 
Little Calumet R. (miles 6-19) 74 7 19 0 35 32 32 1 
Grand Calumet R. 27 0 73 0 14 14 72 0 
Calumet Union Drainage Canal 41 33 23 3 3 64 33 0 
Addison Cr. 45 22 26 7 6 41 53 0 
Des Plaines R. 98 0 1 1 78 6 16 0 
North Branch of the Chicago R. 83 9 7 1 80 4 16 0 
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Table 10. Summary of 1976 and 1985 Benthic Macroinvertebrate Data 
1985 1976 
Number Number Number Number 
IEPA of of IEPA of of 
Water Course S t a t i o n 
6.25C 
MBI* 
7 . 3 
Taxa i n d i v i d u a l s 
3 2 ,909 
MBI 
9 . 9 
Taxa 
3 
i n d i v i d u a l s 
L i t t l e Calumet R. 13 ,729 
6.25L 7 .4 3 4 ,536 8 .0 5 7 ,119 
10.25C 7 .0 5 7 ,778 9 .6 5 3,572 
13.00R 7 .5 7 5 ,642 10 .0 2 295 ,201 
16.25C 6 .4 2 1 0 , 2 9 1 6 .0 2 23 ,509 
17.75C 6 . 8 2 13 ,735 8 .6 2 19 .806 
18.50C 9 .3 3 5 ,360 1 0 . 0 1 12 ,961 
Des P l a i n e s R. 4.75C 7 .4 4 1,851 8 .2 4 1,434 
6.00L 7 .4 3 2 ,369 9 .5 5 4 0 , 5 3 1 
9.00C 5 .6 5 17 ,696 7 .3 7 7 ,853 
13.25C 6 .4 3 5 ,124 6 . 8 4 4 ,315 
16.50C 7 .3 5 1,745 6 . 1 6 1 3 , 8 6 1 
19.50C 8 .5 3 1,034 6 . 8 4 6 ,027 
21.25C 9 .7 3 776 9 .6 2 6 , 0 7 1 
Calumet Union D r a i n a g e Canal 1.00C 9 . 3 2 474 8 .7 4 6 ,672 
North Branch of t h e Ch: icaqo R. 9.75C 5 .4 5 22 ,833 7 . 6 4 385 
A r i t h m e t i c Averaqes 
L i t t l e Calumet R . - 7 .4 3 .7 7 ,179 8 .9 2 . 9 54 ,414 
Des P l a i n e s R. - 7 .5 3 .7 4 , 3 7 1 7 .8 4 . 6 11 ,442 
Median V a l u e s 
L i t t l e Calumet R . - 7 . 3 3 .0 5 ,642 9 . 6 2 . 0 18 ,729 
Des P l a i n e s R. - 7 . 4 3 .0 1,851 7 . 3 4 . 0 6 , 0 7 1 
* M a c r o i n v e r t e b r a t e B i o t a Index 
Table 11. Summary of 1976 and 1985 Benthic Community Composition 
1985 1976 
i n d i v i d u a l s p e r c e n t i n d i v i d u a l s p e r c e n t 
Sphaerium ( f i n g e r n a i l clam) 4 1 , 1 0 8 4 0 18 ,874 4 
Chironomidae ( t r u e midge) 29 ,063 2 8 42 ,816 9 
O l i g o c h a e t a ( a q u a t i c worm) 17 ,987 17 396 ,605 85 
A s e l l u s ( a q u a t i c sow bug) 10 ,733 10 3 ,658 1 
O t h e r s 5 ,262 5 6 ,093 1 
T o t a l s 104 ,153 100 468 ,046 100 
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D l S C U S S I O N 
A d a p t a b i l i t y p r o v e d to be the key to a c c o m p l i s h i n g the 
o b j e c t i v e s o f this s t u d y . The s t r e a m s and s t r e a m r e a c h e s 
s u r v e y e d v a r i e d w i d e l y i n s i z e , u s e , p h y s i c a l c o n d i t i o n , and 
t o p o g r a p h i c s e t t i n g as i n d i c a t e d in t a b l e 1. T h e m e t h o d s , 
p r o c e d u r e s , and e q u i p m e n t used t o c o l l e c t i n f o r m a t i o n and d a t a 
on small s t r e a m s like A d d i s o n C r e e k and the C a l u m e t U n i o n 
D r a i n a g e Canal d i f f e r e d g r e a t l y f r o m t h o s e used on the larger 
r i v e r s like the C a l u m e t and the lower r e a c h e s of the L i t t l e 
C a l u m e t R i v e r s . H o w e v e r , s o m e c o m m o n p r o b l e m s w e r e e n c o u n t e r e d 
on both the big and small s t r e a m s . For e x a m p l e , o n e had to be 
on g u a r d c o n s t a n t l y to a v o i d c a p s i z i n g or b e i n g c a p s i z e d w h e n 
u s i n g a b o a t , i r r e s p e c t i v e of the type of w a t e r c r a f t b e i n g 
u s e d . O c e a n l i n e r s and f r e i g h t e r s p o s e d a c o n s t a n t threat on 
the C a l u m e t R i v e r : w h e n e n c o u n t e r e d i n c o n f i n e d a r e a s , w a k e s 
from o c e a n - g o i n g v e s s e l s c r e a t e d h a v o c w i t h s a m p l i n g 
p r o c e d u r e s and boat s t a b i l i t y . O n c e the 2 1 - f o o t s a m p l i n g boat 
( f i g u r e 2) w a s d a s h e d a g a i n s t a r e t a i n i n g wall and s e v e r e l y 
d a m a g e d . T w i c e the i n f l a t a b l e rubber b o a t ( f i g u r e 4 ) w a s 
c a p s i z e d w h e n it hit s u b m e r g e d a n g l e iron p r o t r u d i n g f r o m the 
b o t t o m of the L i t t l e C a l u m e t River and the C a l u m e t U n i o n 
D r a i n a g e C a n a l . N e v e r t h e l e s s , the s t u d y p l a n , e q u i p m e n t , and 
m e t h o d s and p r o c e d u r e s p r o v e d t o b e m o r e than a d e q u a t e 
o v e r a l l . All g o a l s and o b j e c t i v e s w e r e a c h i e v e d . The r e s u l t s 
r e p o r t e d h e r e i n and the d e t a i l e d i n f o r m a t i o n c o n t a i n e d on the 
" s t r e a m i n f o r m a t i o n " s h e e t s o n file w i t h the D i s t r i c t s h o u l d 
p r o v i d e a c o m p r e h e n s i v e d a t a b a s e for e v a l u a t i n g the n e e d s for 
e x p a n d i n g T A R P . 
Sewer O u t f a l l s 
G e n e r a l l y , the n u m b e r of sewer o u t f a l l s per m i l e of 
s t r e a m a p p e a r s to be i n v e r s e l y r e l a t e d to the s i z e of the 
s t r e a m . The d a t a in t a b l e 2 i n d i c a t e that A d d i s o n C r e e k and 
the C a l u m e t U n i o n D r a i n a g e C a n a l , the two s m a l l e s t s t r e a m s 
s u r v e y e d , h a v e s i g n i f i c a n t l y g r e a t e r s e w e r o u t f a l l d e n s i t i e s 
on the a v e r a g e than any of the o t h e r s t r e a m s ; the C a l u m e t and 
Des P l a i n e s R i v e r s , two o f the largest s t r e a m s , h a v e o u t f a l l 
d e n s i t i e s a b o u t a third a s g r e a t . H o w e v e r , the o u t f a l l s i z e s 
tend to be s m a l l e r on the s m a l l e r s t r e a m s , as e v i d e n c e d by the 
fact that the a v e r a g e sewer size on A d d i s o n C r e e k w a s only 
a b o u t 21 i n c h e s c o m p a r e d to a v e r a g e s of o v e r 38 i n c h e s for the 
d e e p r e a c h of the L i t t l e C a l u m e t R i v e r ( m i l e s 0-6) and the D e s 
P l a i n e s R i v e r . 
O n l y 3 s t r e a m s e g m e n t s p r o d u c e d n o o u t f a l l s . T h e s e w e r e 
m i l e 0-1 on the Des P l a i n e s R i v e r , m i l e 7-8 on the L i t t l e 
C a l u m e t R i v e r , and the half m i l e b e t w e e n m i l e s 6 and 6.5 on 
the C a l u m e t R i v e r . The m a x i m u m n u m b e r of i n c h e s of d i s c h a r g e 
per m i l e w a s 7 4 0 , and this o c c u r r e d b e t w e e n m i l e s 5 and 6 on 
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A d d i s o n C r e e k . Two o t h e r m i l e s e g m e n t s (4-5 and 5-6 on the 
L i t t l e C a l u m e t R i v e r ) p r o d u c e d over 700 inches of sewer 
o u t f a l l . 
The p o s s i b i l i t y that the types of s e d i m e n t s found in a 
s t r e a m s e g m e n t are i n f l u e n c e d or d i c t a t e d by the m a g n i t u d e of 
sewer d i s c h a r g e s w a s i n v e s t i g a t e d . The s t r e a m s o r s t r e a m 
r e a c h e s s t u d i e d w e r e d i v i d e d into m i l e s e g m e n t s , and the total 
inches of sewer d i s c h a r g i n g into these s e g m e n t s w e r e 
m a t h e m a t i c a l l y c o r r e l a t e d to the p e r c e n t c o m p o s i t i o n of c l a y , 
s i l t , and sand found in the s e d i m e n t s e x a m i n e d w i t h i n these 
s e g m e n t s . I n t u i t i v e l y , o n e w o u l d s u s p e c t sewer o v e r f l o w s t o 
p r o d u c e b u i l d u p s of fine s e d i m e n t s in s t r e a m s w i t h g r e a t e r 
o v e r f l o w v o l u m e s p r o d u c i n g g r e a t e r b u i l d u p s . I n other w o r d s , 
s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n s w o u l d b e s u s p e c t e d t o o c c u r 
b e t w e e n sewer v o l u m e s and the fine s e d i m e n t f r a c t i o n s . T h i s 
did not p r o v e to be t r u e , h o w e v e r , for the d a t a g e n e r a t e d f r o m 
this s t u d y . The c o r r e l a t i o n c o e f f i c i e n t s b e t w e e n the sewer 
v o l u m e s e x p r e s s e d in i n c h e s per m i l e and the c l a y , s i l t , and 
sand f r a c t i o n s e x p r e s s e d in a v e r a g e p e r c e n t c o m p o s i t i o n for 
each m i l e s e g m e n t a r e , r e s p e c t i v e l y , - 0 . 1 3 , - 0 . 0 1 , and 0 . 1 2 . 
Of 78 d a t a p a i r s , n o n e are s t a t i s t i c a l l y s i g n i f i c a n t . In 
f a c t , the low n e g a t i v e c o r r e l a t i o n s for clay and silt and the 
p o s i t i v e v a l u e for sand tend to i n d i c a t e that h i g h e r sewer 
v o l u m e s p r o d u c e locally h i g h e r f l o w s that flush a w a y the f i n e s 
to q u i e t e r d o w n s t r e a m p o o l s . T h i s p o s s i b i l i t y will be 
a d d r e s s e d further in the d i s c u s s i o n of the s e d i m e n t r e s u l t s . 
S e d i m e n t C h a r a c t e r i s t i c s 
C o m p o s i t i on 
Silt is the p r i n c i p a l s e d i m e n t c o n s t i t u e n t in the four 
d e e p e s t w a t e r c o u r s e s C C a l u m e t R i v e r , Des P l a i n e s R i v e r , and 
both s e g m e n t s of the L i t t l e C a l u m e t R i v e r ) , and sand is the 
p r i n c i p a l s e d i m e n t c o n s t i t u e n t in the s h a l l o w e s t four ( G r a n d 
C a l u m e t R i v e r , N o r t h B r a n c h o f the C h i c a g o R i v e r , A d d i s o n 
C r e e k , and C a l u m e t U n i o n D r a i n a g e C a n a l ) . The three s t r e a m s 
w i t h the least d e p t h had the h i g h e s t p e r c e n t a g e c o m p o s i t i o n of 
gravel and p e b b l e s . C l a y (hard pan or very c o m p a c t ) w a s m o s t 
p r e v a l e n t in the largest two w a t e r c o u r s e s . The d e e p e n i n g of 
the C a l u m e t R i v e r and the c o m m e r c i a l l y n a v i g a b l e p o r t i o n of 
the L i t t l e C a l u m e t R i v e r for b a r g e t r a f f i c p r o b a b l y e x p o s e d 
this c l a y . In these s t r e a m s , v a r i o u s d e p t h s of s e d i m e n t s , 
u s u a l l y s i l t , are found over light gray or tan c l a y . C l a y is 
very d i f f i c u l t t o d e t e c t w h e n t h o r o u g h l y m i x e d w i t h s i l t . For 
e x a m p l e , the W a t e r S u r v e y has found that I l l i n o i s R i v e r 
s i d e - c h a n n e l and b a c k w a t e r lake s e d i m e n t s c o n t a i n i n g equal 
f r a c t i o n s of silt and clay have soft and c r e a m y t e x t u r e s 
similar to s e d i m e n t s c o m p o s e d e n t i r e l y of silt ( u n p u b l i s h e d 
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1982 upper I l l i n o i s W a t e r w a y d a t a ) . In this s t u d y clay is 
d i f f e r e n t i a t e d from silt by its c o m p a c t n e s s , c o l o r , and 
s t r a t a . In other w o r d s , c l a y u s u a l l y m e a n s c o m p a c t clay of a 
d i f f e r e n t layer and color than the rest of the s a m p l e . Soft 
clay m i x e d w i t h silt w a s c a l l e d s i l t ! 
A p a t t e r n o c c u r s in the p a r t i c l e s i z e s m e n t i o n e d thus 
f a r : the larger the p a r t i c l e s i z e , the s h a l l o w e r the s t r e a m ; 
the s m a l l e r the p a r t i c l e s i z e , the d e e p e r the s t r e a m . 
B e d r o c k or large rock s u b s t r a t e s o c c u r r e d i n f r e q u e n t l y 
e x c e p t in the Oes P l a i n e s River and the L i t t l e C a l u m e t River 
b e t w e e n m i l e s 6 and 19. The L i t t l e C a l u m e t R i v e r has a 
s i z e a b l e s t r e t c h of b e d r o c k b o t t o m , and the Oes P l a i n e s River 
has several a r e a s of swift c u r r e n t and s c o u r e d b o t t o m . 
The L i t t l e C a l u m e t R i v e r b e t w e e n m i l e s 6 and 19 and the 
G r a n d C a l u m e t River h a v e the h i g h e s t p e r c e n t a g e o f d e t r i t u s . 
W h y this o c c u r s is not r e a d i l y a p p a r e n t . T h r e e p o s s i b l e 
e x p l a n a t i o n s a r e : (1) the h y d r a u l i c c h a r a c t e r i s t i c s of these 
two s t r e a m s are i n h e r e n t l y s u i t e d to t r a p p i n g d e t r i t u s 
C a p p r o x i m a t e d e p t h s of b o t h a v e r a g e a b o u t 3 f e e t ) , (2) the 
banks c o n t a i n e d c o n s i d e r a b l e v e g e t a t i v e g r o w t h p r o v i d i n g 
a b u n d a n t s o u r c e s of d e t r i t u s (the two s t r e a m s had the fewest 
r i p a r i a n d e n u d e d a r e a s ) , and (3) the a b u n d a n c e o f a q u a t i c 
m a c r o p h y t e s in both s t r e a m s w a s high c o m p a r e d to t h o s e in most 
of the other s t r e a m s . 
S h e l l s a r e a small but important c o m p o n e n t of s e d i m e n t s . 
They p e r s i s t long after the o r g a n i s m s i n h a b i t i n g them have 
d i e d ; c o n s e q u e n t l y , s i g n i f i c a n t a m o u n t s of s h e l l s in s e d i m e n t s 
a r e i n d i c a t i v e o f e n v i r o n m e n t s w h i c h w e r e h i s t o r i c a l l y 
f a v o r a b l e to the p r o p a g a t i o n of fresh w a t e r m o l l u s k s such as 
f i n g e r n a i l c l a m s . The s e d i m e n t s in the N o r t h B r a n c h of the 
C h i c a g o R i v e r and the D e s P l a i n e s R i v e r had shell c o m p o s i t i o n s 
of 4 and 2 p e r c e n t , r e s p e c t i v e l y . A b u n d a n t , live f i n g e r n a i l 
c l a m p o p u l a t i o n s w e r e c a s u a l l y o b s e r v e d in m a n y of the 
s e d i m e n t s a m p l e s c o l l e c t e d in the two s t r e a m s , and their 
n u m e r i c a l a b u n d a n c e w a s d o c u m e n t e d in b e n t h i c 
m a c r o i n v e r t e b r a t e s a m p l e s c o l l e c t e d a t several l o c a t i o n s along 
these s t r e a m s . 
The s t r e a m s e x h i b i t i n g the h i g h e s t s l u d g e c o n t e n t in the 
c h a n n e l s e d i m e n t s w e r e the G r a n d C a l u m e t River and the L i t t l e 
C a l u m e t River b e t w e e n m i l e s 0 and 6. The s e d i m e n t s in two 
a r e a s (the j u n c t u r e of the G r a n d C a l u m e t River and C a l u m e t 
River and the area just d o w n s t r e a m of the e f f l u e n t outfall 
from the D i s t r i c t ' s C a l u m e t S e w a g e T r e a t m e n t W o r k s o n the 
L i t t l e C a l u m e t R i v e r ) c o n t a i n e d p a r t i c u l a r l y high f r a c t i o n s o f 
s l u d g e . The s e d i m e n t s in these a r e a s w e r e such that w a k e s 
f r o m s l o w m o v i n g b o a t s w e r e s u f f i c i e n t t o d i s t u r b the b o t t o m , 
r e l e a s i n g g r e a t q u a n t i t i e s o f gas b u b b l e s . The r i s i n g b u b b l e s 
c a r r i e d b o t t o m s o l i d s to the s u r f a c e , w h e r e they f l o a t e d and 
s l o w l y d i s i n t e g r a t e d ( f i g u r e 1 1 ) . 
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Figure 11. Floating organic solids resulting from bottom disturbances 
on the Little Calumet River below the Calumet wastewater treatment plant 
T h e s e d i m e n t s o f the G r a n d C a l u m e t R i v e r w e r e g e n e r a l l y 
b l a c k , had a s e p t i c o d o r , and l o o k e d a n d s m e l l e d o i l y . T h i s 
i n d i c a t e s s i g n i f i c a n t p o l l u t i o n a l i n p u t s t o this r i v e r . The 
s e d i m e n t s in this river w e r e p a r t i c u l a r l y s l u d g y and o i l y in 
the lower 1/4 m i l e ( s t a t i o n s 0.00 and 0 . 2 5 ) and f r o m s t a t i o n 
2.00 t o the I n d i a n a b o r d e r . T h e s e s e d i m e n t s c o n t a i n e d 
a b u n d a n t o l i g o c h a e t e w o r m s and s m e l l e d s e p t i c and o i l y . 
T h e lower 1/2 m i l e ( s t a t i o n s 6.25 and 6 . 5 0 ) of the 
n o n - c o m m e r c i a l l y n a v i g a b l e s e g m e n t o f the L i t t l e C a l u m e t R i v e r 
c o n t a i n s s o m e s l u d g e / s i l t s e d i m e n t s , p a r t i c u l a r l y a l o n g the 
s i d e s . F r o m s t a t i o n s 6.75 t o 1 1 . 0 0 , b e d r o c k w i t h a t t a c h e d 
a l g a e p r e v a i l s . E x c e p t for i s o l a t e d c a s e s , the s e d i m e n t s a r e 
f a i r l y c l e a n until s t a t i o n 1 6 . 5 0 . A b o v e this s t a t i o n t o the 
I n d i a n a b o r d e r , the s e d i m e n t s tend t o b e d a r k e r , o r g a n i c a l l y 
e n r i c h e d s i l t s . D i s s o l v e d n u t r i e n t s i n the w a t e r p r o m o t e 
p r o l i f i c algal g r o w t h in the b e d r o c k p o r t i o n of the s t r e a m . 
D e c o m p o s i t i o n o f algal m a t s ( s h o w n i n f i g u r e 1 2 ) and t h e i r 
m o v e m e n t d o w n s t r e a m , a n d p o s s i b l e b a c k f l o w s f r o m the 
c o m m e r c i a l l y n a v i g a b l e p o r t i o n o f the L i t t l e C a l u m e t R i v e r 
tend to p o l l u t e the lower r e a c h e s of the s h a l l o w p o r t i o n of 
the r i v e r . 
T h e s e d i m e n t s in the f i r s t two m i l e s ( s t a t i o n s 0.00 
t h r o u g h 2 . 0 0 ) o f the C a l u m e t R i v e r a r e r e l a t i v e l y c l e a n . M o s t 
of the s a m p l e s f r o m the r e m a i n d e r of the s t r e a m w e r e 
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Figure 12. Decomposing algae mats 
along a shallow reach of the Little Calumet River 
o r g a n i c a l l y e n r i c h e d . T h e s e s a m p l e s w e r e g r a y i s h - b r o w n s i l t 
c o n t a i n i n g a b u n d a n t o l i g o c h a e t e s ; h o w e v e r , the s e d i m e n t s a r e 
s t i l l i n m u c h b e t t e r c o n d i t i o n t h a n the s e d i m e n t s i n the G r a n d 
C a l u m e t o r L i t t l e C a l u m e t R i v e r s . H i g h q u a l i t y L a k e M i c h i g a n 
d i v e r s i o n w a t e r p r o b a b l y o f f s e t s m u c h o f the p o l l u t i o n a l 
e f f e c t o f s e w e r o v e r f l o w s a n d / o r b a c k f l o w s f r o m the L i t t l e 
C a l u m e t R i v e r . 
T h e C a l u m e t U n i o n D r a i n a g e C a n a l c o n s i s t s o f a r e l a t i v e l y 
s t r a i g h t a n d n a r r o w a r t i f i c i a l l y c o n s t r u c t e d c h a n n e l . 
A l t h o u g h t h i s s t r e a m h a s t h e h i g h e s t o u t f a l l d e n s i t y , l i t t l e 
s l u d g e w a s f o u n d . T h e s e d i m e n t i n t h i s s t r e a m w a s c o m p o s e d 
c h i e f l y o f s a n d a n d g r a v e l . P e r h a p s the s t r e a m m o r p h o l o g y i s 
r e s p o n s i b l e for t h i s a p p a r e n t s c o u r i n g o f the s e d i m e n t s . 
A d d i s o n C r e e k i s s o m e w h a t n a r r o w a n d p o l l u t i o n - f r e e o v e r 
m o s t o f its l e n g t h . H o w e v e r , a m a r k e d c h a n g e o c c u r s i n the 
v i c i n i t y o f s t a t i o n 2 . 5 0 . F r o m h e r e t o t h e c r e e k ' s c o n f l u e n c e 
w i t h S a l t C r e e k , the s h o r e l i n e s w e r e l i n e d w i t h s l u d g e a n d 
s l u d g e - l i k e s e d i m e n t s e x t e n d i n g a f e w f e e t a b o v e a n d b e l o w the 
l o w - f l o w w a t e r l i n e . M a t t e d s e w a g e f u n g u s w a s o b s e r v e d i n m a n y 
a r e a s o f t h i s s t r e a m s e g m e n t . 
T h e N o r t h B r a n c h o f the C h i c a g o R i v e r i s s i m i l a r t o 
A d d i s o n C r e e k i n that the u p p e r r e a c h e s o f the s t r e a m h a v e 
s e d i m e n t s w h i c h a r e f a i r l y c l e a n a n d the lower r e a c h e s h a v e 
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s e d i m e n t s w h i c h are s o m e w h a t p o l l u t e d . In the m i d d l e r e a c h e s , 
b e t w e e n m i l e p o i n t s 9.00 and 5 . 0 0 , the s h o r e l i n e s e d i m e n t s 
e x h i b i t i n c r e a s e d o r g a n i c e n r i c h m e n t . B e l o w m i l e 5 . 0 0 , the 
shore a r e a s f r e q u e n t l y consist of soft black s e d i m e n t s w i t h a 
thin layer of b l u i s h - g r a y f u n g u s . The final 3/4 m i l e of the 
N o r t h B r a n c h is c o n c r e t e - l i n e d . N e v e r t h e l e s s , s l u d g e - l i k e 
s e d i m e n t s line the s h o r e a b o v e the top edge of this s l a b . 
The Des P l a i n e s River is the l o n g e s t , w i d e s t , and d e e p e s t 
of the n o n - c o m m e r c i a l l y n a v i g a b l e s t r e a m s s t u d i e d . T r e e s and 
forest line m o s t of its s h o r e s , and six channel dams are in 
the study a r e a . The s e d i m e n t s are g e n e r a l l y s o m e w h a t e n r i c h e d 
and are b r o w n i s h g r a y . No e x t e n s i v e a r e a s of s l u d g e d e p o s i t s 
e x i s t , nor do i d e n t i f i a b l e trends in s e d i m e n t q u a l i t y o c c u r in 
the segment of the Des P l a i n e s River s t u d i e d . 
All the s t r e a m s had some sewer o u t f a l l a r e a s w h i c h 
d i s p l a y e d s l u d g e d e p o s i t s to some e x t e n t . M o s t of these 
d e p o s i t s w e r e r e s t r i c t e d t o o f f - c h a n n e l o u t l e t s . T e c h n i c a l l y , 
such d e p o s i t i o n s w e r e not d i r e c t l y c o n t r i b u t i n g to w a t e r 
p o l l u t i o n or w a t e r q u a l i t y d e g r a d a t i o n at the time of the 
s u r v e y . O n l y w h e n these o v e r f l o w a r e a s a p p e a r e d to impact 
c o n d i t i o n s w i t h i n the s t r e a m itself w e r e they n o t e d . 
Odor 
O f t e n s e v e r a l o d o r s w e r e d e t e c t e d in a g i v e n s e d i m e n t 
s a m p l e . C o n s e q u e n t l y , the total p e r c e n t a g e for e a c h s t r e a m in 
table 4 adds up to m o r e than 1 0 0 . S e p t i c o d o r s w e r e m o s t 
c o m m o n l y d e t e c t e d . All the s t r e a m s had s i g n i f i c a n t 
p e r c e n t a g e s of s e p t i c - s m e l l i n g s e d i m e n t s e x c e p t for the 
C a l u m e t R i v e r . Not s u r p r i s i n g l y , the two s t r e a m s h a v i n g the 
h i g h e s t p e r c e n t a g e of s e p t i c s m e l l i n g s a m p l e s , the L i t t l e 
C a l u m e t River b e t w e e n m i l e s 0 and 6 and the G r a n d C a l u m e t 
R i v e r , had the h i g h e s t a v e r a g e p e r c e n t a g e of s l u d g e in the 
s e d i m e n t s a m p l e s (table 3 ) . 
S e c o n d in order of f r e q u e n c y w e r e oil o d o r s . A l m o s t all 
the s a m p l e s e x a m i n e d in the G r a n d C a l u m e t River and the L i t t l e 
C a l u m e t River b e t w e e n m i l e s 0 and 6 had an oily s m e l l . Over 
o n e - t h i r d of the C a l u m e t River s a m p l e s had an oil o d o r . The 
oily s m e l l s in the s e d i m e n t s of these three r i v e r s is 
c o r o l l a r y to the fact that these r i v e r s a l s o had the h i g h e s t 
p e r c e n t a g e s o f s a m p l e s c o n t a i n i n g oil ( t a b l e 6 ) . The N o r t h 
B r a n c h of the C h i c a g o River and the L i t t l e C a l u m e t River 
b e t w e e n m i l e s 6 and 19 had the lowest p e r c e n t a g e of s a m p l e s 
s m e l l i n g of o i l . 
E a r t h y o d o r s w e r e third in f r e q u e n c y . A l m o s t o n e - t h i r d 
of the C a l u m e t River s a m p l e s smelled e a r t h y . E a r t h y o d o r s are 
g e n e r a l l y a s s o c i a t e d w i t h r e l a t i v e l y u n p o l l u t e d s e d i m e n t s , s o 
it w a s not s u r p r i s i n g that the h i g h l y p o l l u t e d G r a n d C a l u m e t 
River p r o d u c e d n o e a r t h y - s m e l l i n g s e d i m e n t s a m p l e s . 
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F i s h y and v e g e t a t i v e o d o r s w e r e d e t e c t e d s o i n f r e q u e n t l y 
that the m a x i m u m p e r c e n t a g e for any s t r e a m w a s o n l y 7 for e a c h 
o d o r , and 3 of the 8 s t r e a m s p r o d u c e d n e i t h e r of the o d o r s . 
The 7 p e r c e n t m a x i m u m s o c c u r r e d in the N o r t h B r a n c h of the 
C h i c a g o R i v e r a n d A d d i s o n C r e e k . T h e fact that t h e s e s t r e a m s 
w e r e s h a l l o w and the b o t t o m s w e r e o f t e n c o v e r e d w i t h 
f i l a m e n t o u s a l g a e and m a c r o p h y t i c g r o w t h s and f u n g u s m a y h a v e 
a c c o u n t e d for t h i s . 
A l m o s t half of the s a m p l e s f r o m the C a l u m e t U n i o n 
D r a i n a g e Canal and the N o r t h B r a n c h of the C h i c a g o R i v e r had 
no d i s c e r n i b l e o d o r . T h i s is in line w i t h the fact that a b o u t 
60 p e r c e n t of the s e d i m e n t s in the c e n t e r of the c h a n n e l s of 
these two s t r e a m s w e r e c o m p o s e d o f sand and gravel ( t a b l e 3 ) . 
Color 
S a m p l e s w e r e c r e d i t e d w i t h m o r e than one color if they 
c o n s i s t e d of s e v e r a l d i f f e r e n t c o l o r e d layers of s e d i m e n t or 
if t h e r e w a s a m i x t u r e of s e v e r a l c o l o r s in a h o m o g e n e o u s 
s a m p l e . C o n s e q u e n t l y , a s w i t h o d o r s , the color p e r c e n t a g e 
totals for e a c h s t r e a m in table 5 add up to m o r e than 1 0 0 . 
A l m o s t all the s e d i m e n t s f r o m the L i t t l e C a l u m e t R i v e r 
b e t w e e n m i l e s 0 and 6 and from the G r a n d C a l u m e t R i v e r w e r e 
p r e d o m i n a n t l y b l a c k , w h i l e over half of those e x a m i n e d in the 
L i t t l e C a l u m e t b e t w e e n m i l e s 6 and 19 w e r e p r e d o m i n a n t l y 
b l a c k . G r a y d o m i n a t e d C a l u m e t river s e d i m e n t s , w h i l e b r o w n 
w a s d o m i n a n t in the rest of the s t r e a m s . G e n e r a l l y , d e e p e r 
s t r e a m s tend to h a v e b l a c k , g r a y , b l a c k i s h - g r a y , or 
g r a y i s h - b l a c k s e d i m e n t s , w h i l e s h a l l o w e r s t r e a m s tend t o h a v e 
b r o w n or tan s e d i m e n t s . 
Oil 
Oil w a s v i s i b l e in o v e r 90 p e r c e n t of the L i t t l e C a l u m e t 
( m i l e s 0 - 6 ) , C a l u m e t , and G r a n d C a l u m e t R i v e r s e d i m e n t 
s a m p l e s . O n l y 9 p e r c e n t of the s a m p l e s f r o m the N o r t h B r a n c h 
o f the C h i c a g o River c o n t a i n e d n o t i c e a b l e o i l . V i s i b l e oil 
o c c u r r e d in o n e - t h i r d to o n e - h a l f the s a m p l e s in the o t h e r 
four s t r e a m s . T h e G r a n d C a l u m e t R i v e r , the L i t t l e C a l u m e t 
R i v e r ( m i l e s 0 - 6 ) , a n d C a l u m e t R i v e r have the h i g h e s t 
p e r c e n t a g e o f s a m p l e s w i t h the p r e s e n c e and o d o r o f o i l . 
T h e s e s t r e a m s a l s o r a n k e d h i g h e s t in p r o p o r t i o n of 
c o m m e r c i a l / i n d u s t r i a l land u s e . C a l u m e t R i v e r s e d i m e n t s 
b e t w e e n m i l e s 5.25 a n d 6.00 just d o w n s t r e a m f r o m a 
c h e m i c a l - p e t r o l e u m l o a d i n g dock w e r e p a r t i c u l a r l y o i l y . 
C o m m e r c i a l n a v i g a t i o n is p r e v a l e n t in the C a l u m e t R i v e r and 
the L i t t l e C a l u m e t R i v e r ( m i l e s 0-6) and u p s t r e a m of the a r e a 
s a m p l e d in the G r a n d Calumet- R i v e r . 
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Physical C o n d i t i o n s 
Stream C h a n n e l . C o n d i t i o n s 
The nature of the water c o u r s e s studied ranged from 
totally m a n - m a d e canals and d i t c h e s to natural streams 
subjected to limited a l t e r a t i o n s . To some e x t e n t , all the 
streams d i s p l a y e d the effects of human e n d e a v o r s to change or 
improve the natural h y d r a u l i c c h a r a c t e r i s t i c s of the water 
c o u r s e s . C l a s s i c forms of a l t e r a t i o n such as c h a n n e l i z a t i o n , 
s t r a i g h t e n i n g , d a m m i n g , bank s t a b i l i z a t i o n , d r e d g i n g , and 
stream c o n t a i n m e n t were e n c o u n t e r e d . 
The name Calumet Union D r a i n a g e Canal is used in this 
report to include, c o l l e c t i v e l y , the Calumet Union D r a i n a g e 
Ditch e x t e n d i n g from m i l e 0 to 1.0 and the Calumet Union 
Drainage Canal extending above m i l e 1.0. The "Ditch" is a 
dredged and cleaned natural water course used to connect the 
c o m p l e t e l y s t r a i g h t , a r t i f i c i a l l y a l i g n e d d r a i n a g e " C a n a l " to 
the Little Calumet R i v e r . At the time of the s u r v e y , 
c r a w l e r - t r a c t o r tracks w e r e evident in the " D i t c h , " indicating 
that channel clearing and dredging had recently taken p l a c e . 
The North Branch of the C h i c a g o River is relatively free 
of human a t t e m p t s to change the natural flow regime of the 
river. Only the last 3/4 m i l e shows any indication of channel 
m o d i f i c a t i o n ; the b o t t o m of this short reach has been lined 
with r e i n f o r c e d c o n c r e t e . The slab e x t e n d s from shore to 
shore and the cross section is a flat-V s h a p e . The reach of 
the Des P l a i n e s River studied is similar to the North B r a n c h 
of the C h i c a g o River in that g e n e r a l l y the river has been left 
to follow its natural c o u r s e . 
A d d i s o n C r e e k , w h i l e not e x t e n s i v e l y c h a n n e l i z e d , has 
been changed s i g n i f i c a n t l y in several localized a r e a s . 
Between m i l e s 10.40 and 1 0 . 7 0 , it is routed u n d e r g r o u n d 
through a residential area (Appendix A - 1 0 ) , and b e t w e e n m i l e s 
9.75 and 10.00 a very large in-channel flood retention basin 
has been e x c a v a t e d (figure 13 and A p p e n d i x A - 1 0 ) . Channel 
s t r a i g h t e n i n g has o c c u r r e d in an i n d u s t r i a l - r e s i d e n t i a l area 
between m i l e s 7.75 and 8.75. A l s o , in this a r e a , an 
off-channel flood retention or o v e r f l o w basin is being 
c o n s t r u c t e d (Appendix A - 1 0 ) . A d d i t i o n a l c h a n n e l i z a t i o n has 
o c c u r r e d in the last 3.75 m i l e s of the creek b e f o r e it e m p t i e s 
into Salt Creek ( A p p e n d i c e s A - 8 , A - 9 ) . 
The s h a l l o w stretch of the L i t t l e C a l u m e t between the 
Indiana border and m i l e 6 generally flows over a natural 
m e a n d e r i n g c o u r s e , a l t h o u g h some short s e g m e n t s , such as that 
between m i l e s 13.50 and 14.50 (Appendix A - 5 ) , appear o n m a p s 
as having been s t r a i g h t e n e d s o m e w h a t . W h e t h e r such reaches 
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Figure 13. In-channel flood retention basin and inlet control spillway 
on Addison Creek between miles 9.75 and 10.00 
have been s t r a i g h t e n e d could not be c o n c l u s i v e l y v e r i f i e d in 
the f i e l d . In the area a r o u n d L a n s i n g , low l e v e e s a p p e a r e d to 
have been c o n s t r u c t e d m a n y y e a r s a g o . T w o o f f - c h a n n e l 
o v e r f l o w s t o r a g e r e s e r v o i r s , s i m i l a r to those o b s e r v e d on 
A d d i s o n C r e e k , are found a l o n g the u p p e r r e a c h e s of the L i t t l e 
C a l u m e t R i v e r ( A p p e n d i x A - 6 ) . A r e s e r v o i r is p r e s e n t l y b e i n g 
c o n s t r u c t e d near m i l e point 1 8 . 0 0 . 
The G r a n d C a l u m e t d o e s not s h o w any e f f e c t s of e x t r e m e 
c h a n n e l i z a t i o n . The river flows in a s w e e p i n g , m e a n d e r i n g 
' f a s h i o n . It is p o s s i b l e that some s h a r p b e n d s and m e a n d e r s 
w e r e e l i m i n a t e d to p r o d u c e the e x i s t i n g s e r p e n t i n e s h a p e , but 
if this w a s d o n e it w a s not r e a d i l y e v i d e n t in the f i e l d . 
B a s i c a l l y , the d e e p - d r a f t n a v i g a b l e s t r e a m s still a p p e a r 
t o o c c u p y their o r i g i n a l c o u r s e s w i t h some m i n o r m o d i f i c a t i o n s 
in c h a n n e l a l i g n m e n t . M o s t s t r a i g h t e n i n g has b e e n e f f e c t e d in 
"bits and p i e c e s " b y b u i l d i n g r e t a i n i n g w a l l s , h e a d w e l l s , and 
u n l o a d i n g d o c k s , and b y r i p r a p p i n g s h o r e s . The C a l u m e t R i v e r 
has been d e e p e n e d to a c c o m m o d a t e o c e a n - g o i n g f r e i g h t e r s , and 
its fl o w d i r e c t i o n is c o n t r o l l e d at the T h o m a s J. O ' B r i e n Lock 
and D a m at m i l e 6 . 0 0 . 
C h a n n e l D a m s 
L o w - h e a d channel d a m s can s i g n i f i c a n t l y a l t e r the n a t u r a l 
flow r e g i m e s of s t r e a m s . T h e s e s t r u c t u r e s can c r e a t e p o o l s 
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and s l a c k - w a t e r a r e a s w h i c h trap s e d i m e n t s . B o t h A d d i s o n 
C r e e k and the Des P l a i n e s R i v e r had 6 such s t r u c t u r e s , and the 
N o r t h B r a n c h of the C h i c a g o R i v e r had 3. The l o c a t i o n s of 
these s t r u c t u r e s on A d d i s o n C r e e k are n o t e d on A p p e n d i x A m a p s 
A - 9 and A - 1 0 , as a " d a m " or "small d a m , " b e c a u s e no o f f i c i a l 
n a m e c o u l d be d e t e r m i n e d . T h e six d a m s on the D e s P l a i n e s 
R i v e r a r e r e f e r r e d t o b y n a m e : F a i r b a n k R o a d D a m and H o f f m a n 
D a m ( A p p e n d i x A - T 1 ) , A r m i t a g e A v e n u e D a m ( A p p e n d i x A - 1 3 ) , D a m 
N o . 4 o r D e v o n A v e n u e D a m ( A p p e n d i x A - 1 5 ) , T o u h y A v e n u e D a m 
and D e m p s t e r S t r e e t D a m ( A p p e n d i x . A - 1 6 ) . The N o r t h B r a n c h d a m s 
a r e s h o w n on A p p e n d i x A m a p s A - 1 7 and A - 1 9 . The p h y s i c a l 
s e t t i n g s and s t r u c t u r a l d e t a i l s of the 6 d a m s on the Des 
P l a i n e s R i v e r and 2 of the 3 d a m s on the N o r t h B r a n c h of the 
C h i c a g o R i v e r h a v e b e e n d e s c r i b e d b y B u t t s and E v a n s ( 1 9 7 8 ) . 
Log jams 
L o g j a m s w e r e not o b s e r v e d in the d e e p - w a t e r n a v i g a t i o n 
a r e a s but w e r e c o m m o n in the s m a l l e r s t r e a m s w h e r e they 
a v e r a g e d a b o u t o n e e v e r y 1.5 m i l e s of s t r e a m . S o m e of these 
jams w e r e o n l y p a r t i a l , w h i l e o t h e r s c o m p l e t e l y b l o c k e d the 
c h a n n e l f r o m bank to b a n k . F i g u r e 14 s h o w s the l a r g e s t l o g j a m 
e n c o u n t e r e d in the s t u d y ; it o c c u r r e d on the L i t t l e C a l u m e t 
R i v e r a t m i l e 1 6 . 7 5 . T h e n u m b e r , t y p e , and d e n s i t y o f l o g j a m s 
a r e s u m m a r i z e d in table 8, and s p e c i f i c l o c a t i o n s and types 
a r e listed in A p p e n d i x E - 1 . 
Figure 14. Logjam on the Little Calumet River 
at mile 16. 75 
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S t r e a m s t e n d i n g to h a v e the m o s t logjams a p p e a r e d to be 
those h a v i n g the h i g h e s t p e r c e n t a g e of land use in forest and 
w h e r e the r i p a r i a n v e g e t a t i o n w a s p r e d o m i n a n t l y t r e e s . A b o u t 
half the jams w e r e c r e a t e d at h y d r a u l i c c o n s t r i c t i o n s such as 
b r i d g e s , d a m s , and i s l a n d s . B r i d g e s a p p e a r e d to be very 
e f f i c i e n t at c o l l e c t i n g trash and l o g s . R a i l r o a d b r i d g e s , 
w h i c h g e n e r a l l y have c l o s e l y s p a c e d , i n - s t r e a m b r i d g e 
s u p p o r t s , w e r e e s p e c i a l l y e f f i c i e n t at t r a p p i n g logs and 
timbe rs C f i g u r e 1 4 ) . 
Bank E r o s i o n 
A c t i v e bank e r o s i o n s i t e s are listed in A p p e n d i x E - l . The 
c o m m e r c i a l l y n a v i g a b l e s t r e a m s a p p e a r e d t o b e m o r e v u l n e r a b l e 
to e r o s i o n than the s m a l l e r , s h a l l o w e r s t r e a m s . B a n k e r o s i o n 
w a s rated as slight at v i r t u a l l y all s t a t i o n s on the 
c o m m e r c i a l l y n o n - n a v i g a b l e s t r e a m s . M a n y r e a c h e s of the 
smaller s t r e a m s still m e a n d e r freely t h r o u g h forest p r e s e r v e s , 
park l a n d s , and limited land d e v e l o p m e n t s . T h e s e s t r e a m s 
a p p e a r to h a v e s l i g h t l y m o r e c u r v e s n o w than they a p p e a r to 
have in t r a c e s a p p e a r i n g on 2 0 - y e a r - o l d t o p o g r a p h i c m a p s . 
H o w e v e r , some p r o b l e m a r e a s do exist a l o n g the smaller 
s t r e a m s . For e x a m p l e , A d d i s o n Creek b e t w e e n G e o r g e S t r e e t and 
m i l e 10.50 ( A p p e n d i x A - 1 0 ) d i s p l a y e d u n s t a b l e and e r o d i n g 
s t r e a m b a n k s . 
N e a r l y 25 p e r c e n t of the s t a t i o n s on the c o m m e r c i a l l y 
n a v i g a b l e w a t e r c o u r s e s e x h i b i t e d m o d e r a t e bank e r o s i o n . 
S i g n i f i c a n t p o r t i o n s of the r i v e r f r o n t s in the h e a v i l y 
i n d u s t r i a l i z e d a r e a s a r e p r o t e c t e d b y r e t a i n i n g w a l l s , 
h e a d w a l l s , and r i p r a p , but those a r e a s left u n p r o t e c t e d are 
being e r o d e d by w a v e s g e n e r a t e d by b o a t s and w i n d . For 
e x a m p l e , the u n p r o t e c t e d n o r t h shore of a r e l a t i v e l y l a r g e , 
open e x p a n s e of w a t e r at the j u n c t i o n of the C a l u m e t River and 
the channel to L a k e C a l u m e t ( A p p e n d i x A - 2 ) is b e i n g s u b j e c t e d 
to s e v e r e bank e r o s i o n . 
M a c r o p h y t e s 
M a c r o p h y t e s o c c u r r e d m o r e f r e q u e n t l y and w e r e d e n s e s t 
w i t h i n the b a n k s of the N o r t h B r a n c h of the C h i c a g o River and 
the L i t t l e C a l u m e t River ( m i l e s 6 - 1 9 ) . T u r b i d i t y c o u l d be a 
s i g n i f i c a n t factor r e g u l a t i n g m a c r o p h y t e g r o w t h s . S t r e a m s 
w i t h a b u n d a n t p o p u l a t i o n s a p p e a r e d c l e a r e r . The D e s P l a i n e s 
River a p p e a r e d c o n s i s t e n t l y m o r e turbid than any of the other 
water c o u r s e s , and it w a s a l m o s t d e v o i d of such g r o w t h s ( t a b l e 
7 ) . A l t h o u g h the C a l u m e t River i s p r o b a b l y the c l e a r e s t 
s t r e a m , its d e p t h and c o n f i n e d b a n k s p r e c l u d e the d e v e l o p m e n t 
of m a c r o p h y t e s . S u b s t r a t e c o n d i t i o n s in the clear s h a l l o w 
C a l u m e t U n i o n D r a i n a g e Canal (table 1) a p p e a r to limit g r o w t h s 
along this w a t e r c o u r s e ; the s t e r i l e h a r d - p a n b o t t o m in the 
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" D i t c h " and the loose sand and g r a v e l in the " C a n a l " ( t a b l e 3) 
a r e not c o n d u c i v e t o e s t a b l i s h i n g r o o t e d a q u a t i c g r o w t h s . 
R i p a r i a n V e g e t a t i o n a n d L a n d U s e 
T r e e s r e p r e s e n t the l a r g e s t f r a c t i o n o f r i p a r i a n 
v e g e t a t i o n a l o n g all the s t r e a m s e x c e p t the h i g h l y 
i n d u s t r i a l i z e d C a l u m e t R i v e r , w h i c h g e n e r a l l y e x h i b i t e d 
d e n u d e d b a n k s , and the G r a n d C a l u m e t R i v e r , w h i c h g e n e r a l l y 
e x h i b i t e d g r a s s y s h o r e s . F o r e s t a n d r e s i d e n t i a l land u s e 
a r e a s had t r e e s a s the p r i n c i p a l r i p a r i a n v e g e t a t i o n ( t a b l e 
9 ) . A s i g n i f i c a n t f r a c t i o n o f r e s i d e n t i a l a r e a bank g r o w t h 
c o n s i s t e d o f s h r u b s o r s h r u b - l i k e s c r u b - f o r e s t v e g e t a t i o n . 
R i p a r i a n v e g e t a t i o n w a s m o s t v a r i a b l e i n c o m m e r c i a l a n d 
i n d u s t r i a l land use a r e a s . 
T h e p r i n c i p a l land u s e a l o n g the C a l u m e t , G r a n d C a l u m e t , 
a n d L i t t l e C a l u m e t ( m i l e s 0 - 6 ) R i v e r s i s 
c o m m e r c i a l / i n d u s t r i a l ( t a b l e 9 ) . T h e b a n k s o f the C a l u m e t 
U n i o n D r a i n a g e C a n a l are b o r d e r e d p r i n c i p a l l y b y r e s i d e n t i a l 
a r e a s . The D e s P l a i n e s and the N o r t h B r a n c h o f the C h i c a g o 
R i v e r s f l o w p r e d o m i n a n t l y t h r o u g h f o r e s t p r e s e r v e s a n d 
f o r e s t e d p a r k l a n d s . L a n d u s e a l o n g the L i t t l e C a l u m e t R i v e r 
b e t w e e n m i l e s 6 and 19 c o n s i s t s of n e a r l y an equal m i x of 
f o r e s t , r e s i d e n t i a l , and c o m m e r c i a l / i n d u s t r i a l L a n d a l o n g 
A d d i s o n C r e e k i s h i g h l y d e v e l o p e d for r e s i d e n t i a l a n d 
c o m m e r c i a l / i n d u s t r i a l p u r p o s e s ; o n l y a small p e r c e n t a g e 
c o n s i s t s o f f o r e s t s . A g r i c u l t u r a l l a n d s w e r e v i r t u a l l y 
n o n e x i s t e n t t h r o u g h o u t the s t u d y a r e a . O n l y the L i t t l e 
C a l u m e t R i v e r b e t w e e n m i l e s 6 a n d 1 9 had any n o t a b l e 
a g r i c u l t u r a l l a n d s . 
B e n t h i c M a c r o i n v e r t e b r a t e s 
T h e b e n t h o s o r b e n t h i c m a c r o i n v e r t e b r a t e c o m m u n i t y i s 
c o m p o s e d p r i n c i p a l l y o f four t a x o n o m i c g r o u p s : Sphaeriurn. 
C h i r o n o m i d a e , O l i g o c h a e t a , and A s e l l u s . T h e s e taxa m a d e u p 
o v e r 95 p e r c e n t of the i n d i v i d u a l s c o l l e c t e d in the four 
s t r e a m s s a m p l e d i n 1 9 8 5 and 1 9 7 6 . S t a t e W a t e r S u r v e y s a m p l i n g 
e x p e r i e n c e h a s s h o w n that t h e s e o r g a n i s m s m a y a t t a i n v e r y h i g h 
p o p u l a t i o n d e n s i t i e s and tend to be c l u m p e d in d i s t r i b u t i o n , 
i.e., s p a c e d u n e v e n l y o v e r the b o t t o m . T h e s e f a c t o r s m a k e 
a c c u r a t e e v a l u a t i o n s o f t h e s e p o p u l a t i o n s d i f f i c u l t w i t h o u t a 
r i g o r o u s , i n - d e p t h s a m p l i n g p r o g r a m . T h e c u r s o r y s a m p l i n g 
p r o g r a m e m p l o y e d w a s a i m e d a t d e t e r m i n i n g i f any m a r k e d 
c h a n g e s in the b e n t h i c c o m m u n i t y had o c c u r r e d s i n c e the 1 9 7 6 
s a m p l i n g . 
T h e J u n e 1 6 , 1 9 7 6 s a m p l e a t s t a t i o n L C 1 3 . 0 0 R c o n t a i n e d 
a l m o s t 3 0 0 , 0 0 0 O l i g o c h a e t e s / m 2 . T h a t s a m p l e r e p r e s e n t s 6 3 
p e r c e n t of the o r g a n i s m s c o l l e c t e d in all the s a m p l e s in 1 9 7 6 . 
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This population volatility distorts a r i t h m e t i c averages and 
statistical e v a l u a t i o n s , and m a k e s c o m p a r i s o n s d i f f i c u l t . 
C o n s e q u e n t l y both a r i t h m e t i c averages and m e d i a n values are 
presented at the bottom of table 10. 
Some variation in the data may have resulted from the 
fact that some stations were sampled during different time 
periods in 1985 and 1976. For example during 1985 station LC 
6.25C was sampled in the spring (June 1 9 ) , w h e r e a s during 
1976, it was sampled in the fall (September 2 8 ) . During the 
1976 study, the sampling stations were not specifically marked 
or identified in the field; consequently the locations could 
not be duplicated exactly during the 1985 study. The matchup 
at LC 13.00R p a r t i c u l a r l y appears suspect and is an extreme 
e x a m p l e . A small but somewhat polluted tributary enters the 
Little Calumet River h e r e . The 1976 benthic samples appear to 
have been taken immediately d o w n s t r e a m of the tributary, 
whereas during 1985 samples were collected immediately 
upstrearm. 
W i t h these limitations in m i n d , some g e n e r a l i z a t i o n s can 
be m a d e . The 1985 benthic m a c r o i n v e r t e b r a t e data indicate 
that the Des Plaines and Little Calumet (miles 6 - 19) Rivers 
are similar in MBI rating and taxa per s a m p l e , although in 
comparison with 1976 the Little Calumet (miles 6 - 19) has 
improved and the Des Plaines has d e t e r i o r a t e d slightly (table 
1 0 ) . Drawing c o n c l u s i o n s from only two samples each from the 
Calumet Union D r a i n a g e Canal and the North Branch of the 
Chicago River is d i f f i c u l t , yet the 1986 sample from the 
latter river had the best MBI rating and a relatively high 
population and number of taxa per s a m p l e . 
Table 11 shows that the 1985 collection as a whole 
produced fewer o r g a n i s m s . These fewer o r g a n i s m s , h o w e v e r , 
were somewhat m o r e d e s i r a b l e and indicative of cleaner water 
c o n d i t i o n s , as a cursory examination of the IEPA MBI ratings 
in table 10 s h o w s . 
The overall large d i f f e r e n c e in numbers shown in table 11 
is due mainly to the fact that far fewer o l i g o c h a e t e s were 
found in 1985 than in 1976. These o r g a n i s m s are generally 
pollution tolerant and have a high MBI rating. A l t h o u g h some 
improvement appears to have occurred in the last 9 or 10 
y e a r s , the benthos still have a high tolerance rating and 
p o p u l a t i o n u n b a l a n c e s p e r s i s t . 
The streams are very p r o d u c t i v e and should provide ample 
food for fish and w i l d l i f e if sediment and water conditions 
improve. Fingernail c l a m s , found in a b u n d a n c e at several 
l o c a t i o n s , are p a r t i c u l a r l y important b e c a u s e they can serve 
as an important source of food for w a t e r f o w l . 
34 
SUMMARY AND CONCLUSIONS 
1 . T h e s t r e a m s o r s t r e a m r e a c h e s s t u d i e d r e p r e s e n t a w i d e 
v a r i e t y o f h y d r a u l i c , h y d r o l o a i c . t o p o g r a p h i C , a n d s e d i m e n t 
q u a l i t y c o n d i t i o n s . S e d i m e n t c o n d i t i o n s v a r i e d g r e a t l y 
b e t w e e n s t r e a m s a n d w i t h i n g i v e n s t r e a m r e a c h e s . H o w e v e r , a l l 
t h e s t r e a m s o r s t r e a m r e a c h e s e x h i b i t e d l o c a l i z e d a r e a s o f 
s l u d g e d e p o s i t s i n t h e s e d i m e n t s ; t h e s e a r e a s u s u a l l y o c c u r r e d 
i n t h e i m m e d i a t e v i c i n i t y o f s e w e r o u t f a l l s o r i n q u i e t 
s l a c k - w a t e r s o r p o o l s . 
2 . T h e G r a n d C a l u m e t R i v e r a n d t h e c o m m e r c i a l l y n a v i g a b l e 
r e a c h o f t h e L i t t l e C a l u m e t R i v e r ( s t a t i o n s 0 . 0 0 t h r o u g h 6 0 0 )  
e x h i b i t t h e m o s t e x t e n s i v e a r e a s o f s l u d o e d e p o s i t s i n t h e 
s e d i m e n t s w i t h i n the s t r e a m s o r s t r e a m r e a c h e s s t u d i e d . T h e s e 
s e d i m e n t s a r e i n d i c a t i v e o f s i g n i f i c a n t p o l l u t i o n a l i n p u t s . 
3 . T w o f a c t o r s . i n a d d i t i o n t o s e w e r o v e r f l o w s , a p p e a r t o 
a d d to or helP c a u s e the d e g r a d e d n a t u r e of some of the 
sediments o b s e r v e d in the lower r e a c h e s of the 
n o n - c o m m e r c i a l l y navigable P o r t i o n of the L i t t l e C a l u m e t 
R i v e r . In the upper r e a c h e s , p r o l i f i c algal g r o w t h s o c c u r in 
s h a l l o w b e d r o c k r i f f l e s . T h e s e a l g a l m a t s d i e , d e c o m p o s e , 
"sluff o f f " and a p p e a r to be c a r r i e d d o w n s t r e a m w h e r e they 
s e t t l e and b e c o m e i n t e g r a t e d w i t h b o t t o m s e d i m e n t s in pool and 
s l a c k - w a t e r a r e a s . A l s o , the e x t r e m e lower reach of the 
c o m m e r c i a l l y n o n - n a v i g a b l e p o r t i o n o f the L i t t l e C a l u m e t R i v e r 
( s t a t i o n s 6.25 and 6.50) a p p e a r s to be s u b j e c t e d to b a c k f l o w s 
from the d e g r a d e d reach of the c o m m e r c i a l l y n a v i g a b l e p o r t i o n 
of the r i v e r . 
4. G e n e r a l l y . C a l u m e t R i v e r s e d i m e n t s are enr iched but 
not n e a r l y to the d e g r e e o b s e r v e d in the L i t t l e C a l u m e t and  
G r a n d C a l u m e t R i v e r s . H i g h q u a l i t y L a k e M i c h i g a n w a t e r 
p r o b a b l y t e m p e r s the e f f e c t s of p e r i o d i c inputs from the 
l i m i t e d n u m b e r o f o u t f a l l s o b s e r v e d a l o n g this river and f r o m 
b a c k f l o w s f r o m the L i t t l e C a l u m e t R i v e r . T h e s e d i m e n t s In the 
upper end near Lake M i c h i g a n p a r t i c u l a r l y a p p e a r to be in 
b e t t e r c o n d i t i o n than t h o s e e x a m i n e d near the O ' B r i e n lock and 
d a m . 
5 . A d d i s o n C r e e k and the N o r t h B r a n c h of the Chicago 
R i v e r a r e s i g n i f i c a n t l y d i f f e r e n t i n f l o w c a r r y i n g c a p a c i t y 
a n d d r a i n a g e t o p o g r a p h y . b u t b o t h s t r e a m s e x h i b i t s i m i l a r 
s e d i m e n t p o l l u t i o n p a t t e r n s . I n t h e u p p e r r e a c h e s , b o t h t h e 
c h a n n e l a n d b a n k s e d i m e n t s a r e r e l a t i v e l y c l e a n . I n t h e 
m i d d l e r e a c h e s , t h e c h a n n e l s e d i m e n t s r e m a i n r e l a t i v e l y c l e a n ; 
h o w e v e r , d e g r a d e d s e d i m e n t s b e g i n t o a p p e a r i n t e r m i t t e n t l y 
a l o n g t h e s h o r e s a n d b a n k s a n d a r o u n d a l m o s t a l l t h e l a r g e r 
s e w e r o u t f a l l s . T h e l o w e r r e a c h e s b e g i n t o s h o w c o n t i n u o u s 
n a r r o w b a n d s o f s e v e r e l y d e g r a d e d s e d i m e n t s a l o n g t h e l o w - f l o w 
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w a t e r e d g e , s o m e b u i l d u p o f d e g r a d e d s e d i m e n t s i n the c h a n n e l , 
and s l u d g e d e p o s i t s a r o u n d the i m m e d i a t e a r e a o f m o s t c o m b i n e d 
s e w e r o v e r f l o w s . S e d i m e n t d e g r a d a t i o n in a r e a s near the tail 
end of the river a p p e a r s to r e s u l t f r o m the d e l i v e r y of 
s e d i m e n t s f r o m u p s t r e a m c o m b i n e d s e w e r o v e r f l o w s d u r i n g high 
f l o w condi t i o n s . 
6. The Des P l a i n e s Ri ver s e d i m e n t s a r e r e l a t i v e l y 
p o l l u t i o n f r e e . M o s t e x h i b i t s o m e e n r i c h m e n t , but d i s c e r n i b l e 
t r e n d s and p a t t e r n s o f s e d i m e n t q u a l i t y w e r e l a c k i n g . 
7 . L i t t l e c o r r e l a t i o n a p p e a r s to e x i s t b e t w e e n sewer 
o u t f a l l d e n s i t i e s and the p o l l u t e d c o n d i t i on of the bot torn 
s e d i m e n t s i n the s t r e a m c h a n n e l s . T h e C a l u m e t U n i o n D r a i n a g e 
C a n a l has the h i g h e s t o u t f a l l d e n s i t y , yet the s e d i m e n t s 
t h r o u g h o u t the l e n g t h o f this s t r e a m w e r e r e l a t i v e l y 
p o l l u t i o n - f r e e . S c o u r i n g a p p e a r s t o keep the m a i n c h a n n e l 
a r e a s free of s l u d g e or f i n e s e d i m e n t s e x c e p t in l o c a l i z e d 
p o o l s and s l a c k - w a t e r a r e a s , e v e n i n s t r e a m s h a v i n g h i g h 
o u t f a l l d e n s i t i e s . H i g h s e w e r f l o w s p r o d u c e h i g h s t r e a m f l o w s 
w h i c h m o v e p o l l u t i o n a l - t y p e s e d i m e n t s d o w n s t r e a m . 
8. M o s t s t r e a m s e x h i b i ted s l u d o e d e p o s i t s in the 
i m m e d i a t e a r e a s of m a n y c o m b i n e d s e w e r o u t f a l l s . but few in 
the c h a n n e l a r e a s . T h r e e p o s s i b l e r e a s o n s for this a r e : (1) 
l a r g e s t o r m e v e n t s c a u s e l a r g e o v e r f l o w s and h i g h s t r e a m f l o w s , 
t h e r e b y c a r r y i n g l i g h t w e i g h t sewer s o l i d s d o w n s t r e a m t o 
s l a c k - w a t e r and pool a r e a s , w h i l e lower o v e r f l o w r a t e s near 
the end of large s t o r m s c o u l d p o s s i b l y w a s h out s o l i d s at 
s u f f i c i e n t l y low v e l o c i t i e s as to c a u s e d e p o s i t i o n o n l y in the 
o u t l e t a r e a near s h o r e ; ( 2 ) small s t o r m e v e n t s a r e s u f f i c i e n t 
to f l u s h s o l i d d e p o s i t i o n s in the s e w e r o n t o the b a n k a r e a s 
but not into the s t r e a m c h a n n e l ; and ( 3 ) small c o n t i n u o u s dry 
w e a t h e r s e w a g e d i s c h a r g e s o b s e r v e d at a f e w l o c a t i o n s c o u l d 
c a u s e s l o w b u i l d u p s o f s l u d g e and s e w a g e s o l i d s . 
9. A h i g h c o r r e l a t i o n a p p e a r e d to e x i s t b e t w e e n land and 
s t r e a m use and the p r e s e n c e and odor of oil in the s e d i m e n t s . 
T h e G r a n d C a l u m e t R i v e r , the L i t t l e C a l u m e t R i v e r ( m i l e s 0 - 6 ) , 
and the C a l u m e t R i v e r , w h i c h a r e all a f f e c t e d b y c o m m e r c i a l 
n a v i g a t i o n and b o u n d e d p r i n c i p a l l y b y c o m m e r c i a l and 
i n d u s t r i a l p r o p e r t i e s , had the h i g h e s t p e r c e n t a g e o f o i l y 
s a m p l e s . C a l u m e t R i v e r s e d i m e n t s d o w n s t r e a m o f a 
p e t r o - c h e m i c a l l o a d i n g d o c k w e r e p a r t i c u l a r l y o i l y . 
1 0 . The N o r t h B r a n c h o f the C h i c a g o R i v e r h a s the 
p o t e n t i a l of b e c o m i n g a " s h o w c a s e " u r b a n s t r e a m . T h i s s t r e a m 
f l o w s m o s t l y t h r o u g h f o r e s t p r e s e r v e s and p a r k l a n d s . Its dry 
w e a t h e r f l o w is c l e a r , it h a s a s a n d - g r a v e l b o t t o m , a n d it is 
r e l a t i v e l y f r e e f l o w i n g , in that few c h a n n e l d a m s o b s t r u c t its 
f l o w . P r e s e n t l y , the s l u d g e d e p o s i t s l i n i n g the b a n k s and the 
a r e a s a r o u n d c o m b i n e d s e w e r o u t f a l l s d e t r a c t f r o m the b e a u t y 
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o f the s t r e a m . A l s o , c o m b i n e d s e w a g e o v e r f l o w s p r o v i d e 
n u t r i e n t s w h i c h p r o m o t e u n s i g h t l y f u n g u s and f i l a m e n t o u s a l g a l 
g r o w t h s a l o n g the b a n k s and i n s o m e c h a n n e l a r e a s . 
E l i m i n a t i o n of the o v e r f l o w s c o u l d p r o d u c e a p r i s t i n e - l i k e 
u r b a n w a t e r c o u r s e . 
1 1 . M o s t o f the s t r e a m s a r e b i o l o g i c a l l y v e r y p r o d u c t i v e 
in t e r m s of m a c r o p h y t e s and b e n t h o s . T h e b e n t h i c c o m m u n i t y is 
d o m i n a t e d by a few pollution-tolerant o r g a n i s m s w h i c h r e a c h 
h i g h p o p u l a t i o n d e n s i t i e s . T h e s e o r g a n i s m s c o u l d p r o v i d e 
a m p l e food for fish a n d w a t e r f o w l if s e d i m e n t and w a t e r 
q u a l i t y c o n d i t i o n s i m p r o v e . T h e l i m i t e d b e n t h i c d a t a tend t o 
i n d i c a t e a r e d u c t i o n in o l i g o c h a e t e d o m i n a t i o n of the b e n t h o s 
in the last ten y e a r s . 
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Appendix A 
Maps Showing Stream Sampling Stations and Outfall Locations 
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Appendix A-1. Calumet River (CR) sampling stations and outfall locations 
between mile points 0.00 and 2.75 
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Appendix A-2. Calumet River (CR) sampling stations and outfall locations 
between mile points 3.00 and 6.75 
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Appendix A-3. Little Calumel Kiver (LC) sampling stations and outfall locations 
between mile points 0.00 and 4.75 
Appendix A-4. Little Calumet River (LC) sampling stations and outfall locations 
between mile points 5.00 and 10.00 
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Appendix A-5. Little Calumet River' (LC) sampling stations and outfall locations 
between mile points 10.25 and 15.75 
Appendix A-6. Little Calumet River (LC) sampling stations and outfall locations 
between mile points 16.00 and 19.00 
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Appendix A-7. Calumet Union Drainage Canal and Ditch (CU) 
sampling stations and outfall locations between mile points 0.00 and 3.50 
Appendix A-8. Addison Creek (AC) sampling stations and outfall locations 
between mile points 0.00 and 2.50 
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Appendix A-9. Addison Creek (AC) sampling stations and outfall locations 
between mile points 2.75 and 6.00 
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Appendix A-10. Addison Creek (AC) sampling stations and outfall locations 
between mile points 6.25 and 11.00 
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Appendix A-11. Des Plaines River (DP) sampling locations and outfall locations 
between mile points 0.00 and 4.75 
50 
Appendix A-12. Des Plaines River (DP) sampling stations and outfall locations 
between mile points 5.00 and 8.75 
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Appendix A-13. Des Plaines River (DP) sampling stations and outfall locations 
between mile points 9.00 and 13.25 
52 
Avpendix A-14. Des Plaines River (DP) sampling stations and outfall looavions 
between mile points 13.50 and 16.75 
53 
Appendix A-15. Des Plaines River (DP) sampling stations and outfall locations 
between mile points 17.00 and 21.00 
54 
Appendix A-16. Des Plaines River (DP) sampling stations and outfall locations 
between mile points 21.25 and 23.50 
55 
Appendix A-17. North Branch of the Chicago River (NB) sampling stations 
and outfall locations between mile points 0.00 and 2.50 
56 
Appendix A-18. North Branch of the Chicago River (NB) sampling stations 
and outfall locations between mile points 2.75 and 8.00 
57 
Appendix A-19. North Branch of the Chicago River (NB) sampling stations 
and outfall locations between mile points 8.25 and 11.25 
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Appendix B 
Outfall Locations and Characteristics 
59 
Key to Outfall Data 
Abbreviation River 
AC Addison Creek 
CR Calumet River 
CU Calumet Union Drainage Canal 
DP Des Plaines River 
GC Grand' Calumet River 
LC Little Calumet River 
NB North Branch of the Chicago River 







ACP Asbestos cement pipe 
BC Brick culvert 
CIP Cast iron pipe 
CFT Clay field tile 
CMP Corrugated metal pipe 
CPP Corrugated plastic pipe 
PP Plastic pipe 
RCP Reinforced concrete pipe 
RSP Riveted steel pipe 
TSP Threaded steel pipe 
VCP Vitrified clay pipe 
WF Wooden flume 
WSP Welded steel pipe 
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Distance Color of 
Outfall Tile Doint from station Stream effluent 























L submerged submerged 
CR4 1.00 -3 50 R R 6 CIP CR5 1.00 -300 L R 6 CIP CR6 1.50 -310 R R 6 CMP CR7 1.50 + 30 R R 3 CIP CR8 1.50 1-700 r R 4 



















CR12 1.75 + 230 L R 4 CIP CR13 1.75 + 280 L R 4 CIP CR14 1.75 +285 L R 4 CIP CRl5 1.75 +225 R R 4 CIP 
CIP CR16 1.75 + 230 R R 4 CR17 1.75 + 285 R R 4 CIP CR18 2.00 +650 R R 3 CIP 
CR19 2.25 -20 L R 60 WSP CR20 2.25 -80 L R 31 CIP 























clear CR28 3.75 + 15 R R 42 RCP CR29 4.00 -100 L R 60 clear CR30 4.00 + 250 r R 4 CIP 
CR31 4.00 + 260 L R 4 PP CR32 4.00 +270 L R 33 RCP brown CR33 4.50 + 300 R R 9 WSP CR34 4.50 + 360 R R 9 WSP CR3 5 4.50 +420 R R 9 WSP 
CR36 4.50 +480 R R 9 WSP CR37 4.50 + 540 R R 9 WSP 
CR38 4.50 +600 R R 9 WSP 
CR39 4.50 +660 R R 9 WSP 
CR40 4.50 +720 R R 9 WSP 
CR41 5.00 +600 R R 9 CIP 
CR42 5.50 +150 R R 45 RCP 
LC1 0.00 + 290 R R 1 CIP 
LC2 0.00 +294 R R 6 VCP LC3 0.25 +550 R R 6 CFT 
LC4 0.50 +775 R R 27 CIP clear LC5 0.50 +795 R R 26 RCP 
LC6 0.75 -280 R R 4 CIP 
LC7 0.75 +500 R R 60 CMP 
LC8 1.00 -23 R R 36 CMP 
LC9 1.00 -20 R R 36 CMP 
LC10 1.25 -600 R R 84 RCP 
LC11 1.50 -640 R R 19 WSP 
LC12 1.50 -610 R R 66 RCP 
LC13 1.50 +200 R R 24 RCP ( in harbor) 
61 
Distance Color of 
Outfall Mile point from station Stream effluent 
number station (ft.) bank Shape Size (in) Tvpe if active 
LC14 1.75 -60 R No pipe vis ible clear 
LC15 2.00 + 350 L R 17 RCP brown 
LC16 3.00 -540 L R 25 CMP 
LC17 3.00 0 R R 54 RCP 
LC18 3.00 + 210 L Rc 72 x 128 RCP 
LC19 3.25 -650 R R 4 TSP 
LC20 3.25 +250 R R 9 CFT brown 
LC21 3.50 -450 R R 36 RCP 
LC22 3.50 +300 R R 30 RCP brown 
LC23 3.50 + 310 R R 30 RCP gray 
LC24 3.50 +500 R R 24 RCP 
LC25 3.50 +650 R R 30 RCP clear 
LC26 3.50 +660 R R 8 CMP 
LC27 3.50 +670 R R 45 RCP clear 
LC28 3.75 -650 R R 25 CIP 
LC29 3.75 -315 R R 57 CMP gray 
LC30 3.75 -150 L R 15 CMP 
LC31 3.75 +84 R R 27 CIP 
LC32 3.75 +475 R R 24 CMP clear 
LC3 3 4.00 +280 R R 33 WSP clear 
LC34 4.00 +475 P R 23 WSP clear 
LC35 4.25 -175 5 R 6 TSP brown 
LC36 4.25 +10 L O 66 BC gray 
LC37 4.50 -470 E Rc 165 x 204 RCP dark 
LC38 4.50 -450 E Rc 162 x 204 RCP 
LC39 4.50 +320 R R 22 RCP green 
LC40 4.50 +321 R RC 10 x 12 WF clear 
LC41 4.75 -150 R R 36 RCP clear 
LC42 4.75 +20 R R 28 WSP 
LC43 4.75 + 22 B R 28 WSP 
LC44 4.75 +475 E R 24 RCP brown 
LC45 4.75 +477 L R 6 WSP clear 
LC46 5.00 -120 a R 30 VCP clear 
LC47 5.00 +240 L R 28 WSP 
LC48 5.00 + 243 L R 31 WSP 
LC49 5.00 +740 R Rc 33 x 51 RCP gray 
LC50 5.00 +750 L Rc 149 x 144 RCP clear 
LC51 5.00 +760 L RC 154 x 138 RCP clear 
L C 5 2 5.25 -160 R R 41 RCP clear 
LC53 5.50 -850 L R 48 RCP green 
LC54 5.50 -5 L R 4 CIP 
LC55 5.75 -500 R R 12 CFT 
LC56 5.75 -405 R R 41 RCP 
LC57 5.75 -400 R R 19 CFT brown 
LC58 5.75 -390 R R 24 CIP 
LC59 5.75 -300 R R 12 VCP gray 
LC60 5.75 -270 L R 45 CMP clear 
LC61 5.75 -255 L R 12 CMP 
LC62 5.75 +310 L R 48 RCP green 
LC63 5.75 +580 L R 4 CFT 
LC64 6.50 +5 R R 33 RCP clear 
LC65 6.75 -550 L R 12 VCP 
LC66 6.75 +50 R R 24 RCP clear 
LC67 6.75 +180 R R 24 RCP clear 
LC68 6.75 +400 R R 24 RCP clear 
LC69 7.50 -550 L Tributary 
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O u t f a l l 
number 
Mi le p o i n t 
s t a t i o n 
D i s t a n c e 
from s t a t i o n 
( f t . ) 
S t r eam 
bank Shape S i z e ( i n ) Type 
C o l o r o f 
e f f l u e n t 
i f a c t i v e 
LC70 7 .75 - 4 5 0 L Smal l . t r i b u t a r y 
LC71 8 .00 + 540 L R 1 2 0 RCP 
LC72 8.00 + 550 L R 37 RCP 
LC73 8.25 +375 R R 2 9 RCP c l e a r 
LC74 9 .00 + 500 L R 8 8 RCP 
LC75 9 .25 -100 L R 8 4 RCP 
LC76 9 .50 + 180 R R 4 6 RCP c l e a r 
LC77 9 . 5 0 +450 L R 72 RCP g r a y 
LC78 9 .75 - 5 0 0 R R 53 C I P 
LC79 9 .75 - 4 9 0 R R 53 C I P 
LC80 9 .75 - 4 8 0 R S 9 0 wooded c o v e r o v e r o u t f a l l 
LC81 1 0 . 0 0 - 4 2 5 R R 30 VCP 
LC82 1 0 . 0 0 +400 R R 24 CMP c l e a r 
LC33 10 .25 - 1 5 0 R R 19 CMP c l e a r 
LC34 1 0 . 2 5 +250 R R 4 0 CMP c l e a r 
LC85 1 0 . 2 5 +260 R R 2 1 CMP 
LC36 1 0 . 2 5 +300 R R 24 RCP c l e a r 
LC87 1 0 . 5 0 +400 L O 37 x 57 CMP c l e a r 
LC88 1 0 . 5 0 +410 L R 24 RCP 
LC89 10 .50 +420 R R 30 VCP 
LC90 1 0 . 7 5 - 1 0 0 L R 8 CFT c l e a r 
LC91 1 0 . 7 5 0 L R 4 8 BC 
LC92 1 1 . 0 0 - 3 5 0 L R 36 CMP c l e a r 
LC93 1 1 . 0 0 + 150 R R 12 RCP 
LC94 1 1 . 2 5 - 3 0 0 R R 12 RCP 
LC95 1 1 . 2 5 -290 R R 12 VCP 
LC96 1 1 . 2 5 - 2 8 0 R R 26 RCP c l e a r 
LC97 1 1 . 2 5 - 3 0 0 L R 2 TSP c l e a r 
LC98 1 1 . 2 5 - 2 9 5 L R 1 2 VCP 
LC99 1 1 . 2 5 - 2 9 0 L R 24 RCP c l e a r 
LC100 1 1 . 2 5 + 8 5 R R 25 CMP c l e a r 
LC101 1 1 . 2 5 + 8 7 R R 1 8 RCP 
LC102 1 1 . 2 5 + 9 0 R R 24 CMP 
LC103 1 1 . 5 0 +600 L R 2 1 RCP c l e a r 
LC104 1 1 . 7 5 + 1 0 L R 1 8 CMP c l e a r 
LC105 1 2 . 0 0 - 4 0 0 L Smal l t r i b u t a r y 
LC106 1 2 . 0 0 - 2 5 0 R R 2 5 CMP 
LC107 1 2 . 0 0 +300 L R 7 CPP 
LC108 1 2 . 0 0 +325 L R 7 CPP 
LC109 1 2 . 0 0 +350 L R 9 CPP 
LC110 1 2 . 0 0 +375 L R 7 CPP 
LC111 1 2 . 2 5 - 1 9 0 R R 2 0 RCP 
LC112 1 2 . 2 5 - 1 8 0 R R 1 5 VCP 
LC113 1 2 . 2 5 - 1 7 0 R R 29 RCP c l e a r 
LC114 1 2 . 2 5 - 1 8 0 L R 4 8 RCP c l e a r 
LC115 1 2 . 2 5 - 1 5 0 L R 1 8 RCP 
LC116 1 2 . 5 0 + 5 0 L R 2 PP 
LC117 1 2 . 5 0 +250 L R 25 CMP c l e a r 
LC118 1 2 . 5 0 +375 R Smal l t r i b u t a r y 
LC119 1 2 . 7 5 - 3 5 0 L R 1 5 CMP 
LC120 1 2 . 7 5 + 9 5 L R 24 RCP 
LC121 1 2 . 7 5 + 9 5 R R 3 0 RCP 
LC122 1 2 . 7 5 +180 R R 5 6 WSP w i t h f l a p 
LC123 1 2 . 7 5 +180 L R 2 4 CMP 
LC124 1 2 . 7 5 +185 L R 1 6 WSP 























































































































































































































































RCP w/ flap 
RCP 
clear 











































































flap covering outfall 
LC176 18.00 -400 L R 36 CIP w/ flap clear LC177 18.00 -90 R R 36 CIP w/ flap 
LC178 18.25 -125 R R 42 CIP w/ flap LC179 18.25 -115 R R 42 CIP w/ flap 
LC180 18.25 -105 R R 42 CIP w/ flap 
LC181 18.25 -90 R R 48 CIP w/ flap 
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Distance Color of 
Outfall Mile coint from station Stream effluent 
number station (ft.) bank Shape Size (in)Type if active 
LC182 13.25 -80 R R 40 RCP 
LC183 18.25 +300 L R 21 CIP w/ flap 
LC184 18.50 -400 L R 27 CIP w/ flan clear 
LC185 13.50 +10 R R 16 CIP w/ flap 
LC186 18.75 +115 L R 42 RCP 
LC187 19.00 -600 R R 46 CIP w/ flap 
LC188 19.00 -580 R R 6 CIP 
LC189 19.00 -300 R R 18 CIP w/ flap 
LC190 19.00 -100 R R 30 RCP 
LC191 19.00 -95 R R 30 RCP 
GCl 0.00 +270 R R 36 CMP clear 
GC2 0.25 +425 R R 36 RCP clear 
GC3 0.50 -400 L R 44 RCP 
GC4 0.50 -150 R R 21 RCP clear 
GC5 1.75 +600 L A 84 RCP 
GC6 1.75 +675 L R 32 RCP 
GC7 2.00 +600 R Small tributary 
GC8 2.50 -200 L suspected submerged outfall 
GC9 2.75 +20 L R 27 CMP 
CU1 0.00 +400 L R 21 CMP 
CU2 0.25 -600 R R 15 CMP 
CU3 0.25 -590 L R 36 RCP 
CU4 0.25 +135 R R 22 CMP clear 
CU5 0.50 -390 L R 30 RCP clear 
CU6 0.50 -370 R R 24 RCP clear 
CU7 0.50 -350 L R 36 RCP 
CU8 0.50 +230 R R 30 CMP clear 
CU9 0.50 +235 R R 18 CMP clear 
CU10 0.50 +240 L R 30 CMP clear 
CU11 0.50 +265 L R 18 CMP 
CU12 0.50 +270 L R 24 RCP 
CU13 0.50 +260 R R 18 CMP clear 
CU14 0.50 +270 R R 41 RCP clear 
CU15 0.50 +400 L R 12 VCP 
CU16 0.50 +500 L R 15 CMP 
CU17 0.75 +90 R R 36 RCP clear 
CU18 0.75 +250 R R 18 CMP 
CU19 0.75 +300 R R 18 RCP 
CU20 0.75 +550 L Small tributary 
CU21 1.00 -450 L R 17 CMP 
CU22 1.00 -400 L R 16 CIP 
CU23 1.00 -350 L R 6 CFT 
CU24 1.00 -300 L R 21 RCP 
CU25 1.00 +190 R R 84 RCP 
CU26 1.00 +195 L R 26 RCP clear 
CU27 1.00 +270 L R 30 RCP clear 
CU28 1.00 +400 L R 6 VCP 
CU29 1.00 +425 L R 12 VCP 
CU30 1.00 +450 R R 8 RCP 
CU31 1.00 +500 R R 5 PP 
CU32 1.25 -25 R Small tributary 
CU33 1.25 +300 L R 18 RCP 














CU35 1.25 +400 L R 8 RCP CU36 1.50 -260 L R 12 CIP CU37 1.50 -250 R R 24 RCP clear CU38 1.50 +175 R RC 48 x 53 RCP CU39 1.50 +175 L R 24 RCP clear CU40 1.50 + 195 L R 24 RCP CU41 1.50 + 195 R R 24 RCP clear 
CU42 1.50 +300 L R 12 RCP 
CU43 1.75 -500 L R 12 CMP CU44 1.75 -450 L R 12 CMP CU45 1.75 + 140 L R 15 RCP 
CU46 1.75 +150 L R 18 RCP CU47 1.75 + 150 R R 18 RCP CU48 1.75 + 180 L R 15 VCP 
CU49 1.75 +180 R R 18 RCP 
CU50 1.75 +195 R R 36 RCP clear 
CU51 1.75 + 200 R R 30 RCP clear 
CU52 1.75 +500 R R 5 PP 
CU53 1.75 + 500 R R 4 PP 
CU54 2.00 -800 L R 18 RCP w/flap 
CU55 2.00 -650 L R 12 CIP 
CU56 2.00 -600 L R 18 CIP 
CU57 2.00 -150 L R 15 RCP 
CU58 2.00 -120 L R 28 CIP 
CU59 2.00 -75 R Tributary • 
CU60 2.00 +35 L R 8 RCP 
CU61 2.25 -400 L R 18 RCP 
CU62 2.25 -390 R RC 36 x 24 RCP 
CU63 2.25 -370 R RC 60 x 48 RCP 
CU64 2.25 -360 R R 20 CIP 
CU65 2.25 -350 R R 15 VCP 
CU66 2.25 -340 L R 40 RCP 
CU67 2.75 -25 L R 53 RCP 
CU68 2.75 +100 R A 30 RCP 
CU69 2.75 +175 L R 15 RCP clear 
CU70 3.00 -100 L R 60 RCP 
CU71 3.00 -90 L R 60 RCP 
CU72 3.00 +50 R R 18 CIP 
CU73 3.00 +55 R R 18 CIP 
CU74 3.00 +450 L R 18 CMP 
CU75 3.00 +450 R R 18 CMP 
CU76 3.00 +520 R RC 63 x 148 RCP 
CU77 3.25 +200 L R 30" RCP 
AC1 0.25 -650 R R l8 RCP gray 
AC2 0.25 -600 R R 16 RCP 
AC3 0.25 -590 R R 8 VCP 
AC4 0.25 -550 L R 8 CIP 
ACS 0.25 -450 L R 6 VCP 
AC6 0.25 -200 L R 8 CIP 
AC7 0.25 +150 L R 30 RCP 
AC8 0.25 +160 R R 36 RCP 
AC9 0.25 +190 L R 36 RCP clear 
AC10 0.25 +200 R R 30 RCP gray 
AC11 0.25 +210 R R 24 RCP 














AC13 0.50 -500 R R 15 VCP 
AC14 0.50 -425 L R 48 RCP clear 
AC15 0.50 -400 R R 29 RCP 
AC16 0.50 -100 L R 6 CFT 
AC17 0.50 +150 L R 48 RCP 
AC19 0.50 +250 L R 21 RCP clear 
AC19 0.75 -450 R R 15 RCP 
AC20 0.75 -120" R R 14 RCP 
AC21 0.75 -100 L R 12 RCP 
AC22 0.75 -10 R R 12 RCP 
AC23 1.00 -660 R R 18 RCP 
AC24 1.00 -650 L R 12 VCP 
AC25 1.00 -450 L R 12 VCP 
AC26 1.00 -360 L R 29 RCP 
AC27 1.00 -350 R R 46 RCP 
AC28 1.00 -150 R R 8 VCP 
AC29 1.00 -100 L R 6 VCP 
AC30 1.00 + 200 R R 30 RCP 
AC31 1.00 +400 L R 24 RCP 
AC32 1.00 +445 R R 21 RCP 
AC33 1.00 + 520 R R 21 RCP 
AC34 1.00 +620 L R 10 CFT 
AC35 1.25 -630 R R 18 RCP clear 
AC36 1.25 -620 L R 6 CMP clear 
AC37 1.25 -600 L R 15 RCP 
AC38 1.25 -10 L O 36 CMP culvert 
AC39 1.50 -625 R R 36 RCP 
AC40 1.50 -520 L R 45 RCP 
AC41 1.50 -510 L R 29 RCP 
AC42 1.50 -500 L R 72 RCP 
AC43 1.75 -550 L R 12 RCP 
AC44 1.75 -300 L R 12 RCP clear 
AC45 1.75 -300 R R 82 RCP 
AC46 1.75 -100 R R 18 VCP 
AC47 1.75 -100 L R 15 CMP 
AC48 2.00 -200 L R 24 CMP 
AC49 2.00 -200 R R 24 CMP 
AC50 2.25 -200 R R 27 RCP 
AC51 2.25 -100 R R 36 RCP 
AC52 2.25 -75 R R 12 RCP 
AC53 2.25 +200 R R 12 RCP 
AC54 2.25 +300 R R 10 RCP 
AC55 2.25 +300 R R 15 RCP 
AC56 2.50 -250 R R 12 RCP 
AC57 2.50 -150 L R 48 RCP 










































































Distance Color of 
Outfall Mile point from station Stream effluent 









































































































































































































AC97 3.75 -360 R R 34 RCP 
AC98 3.75 -350 L R 30 RCP 
AC99 3.75 +400 L R 8 CMP 





























AC105 4.50 -10 L R 8 CMP 
AC106 4.50 +200 R R. 8 RCP 
AC107 4.50 +560 R R 24 RCP 
AC108 4.50 +570 R R 48 RCP 
AC109 4.50 +580 R R 30 RCP 
AC110 4.50 +600 R R 24 RCP AClll 4.50 +550 L R 15 RCP 
AC112 4.75 -180 L O 27 x 42 CMP 
AC113 4.75 +180 L R 15 CMP 
AC114 4.75 +200 L R 24 CMP 















AC118 5.00 +319 R R 12 CMP 
AC119 5.00 +320 R R 8 CFT 
AC120 5.00 +470 R R 8 CFT 
AC121 5.00 +500 R R 8 CIP 
AC122 5.00 +520 R R 24 CMP 
Aa23 5.00 +540 R R 6 CFT 
AC124 5.00 +660 R R 8 VCP 
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D i s t a n c e Color of 
Outfall Mile point from station Stream . effluent 
number station (ft.) bank Shape Size(jn) Type if active 
AC125 5.00 +600 L R 16 CMP 
AC126 5.00 +640 L R 12 CMP 
AC127 5.00 +655 L R 6 CIP 
AC128 5.25 -650 L R 12 CMP 
AC129 5.25 -605 L R 30 CIP w/flap 
AC130 5.25 -600 L R 8 CIP w/flap 
AC131 5.25 -270 L R 12 RCP 
AC132 5.25 -250 R R 24 RCP 
AC133 5.25 +320 R R 8 CFT 
AC134 5.50 -600 R R 21 RCP 
AC135 5.50 -630 L R 12 RCP 
AC136 5.50 -600 L R 10 CIP 
AC137 5.50 -210 R R 24 RCP 
AC138 5.50 -200 L R 12 RCP 
AC139 5.50 +190 R R 12 CMP 
AC140 5.50 +325 R R 36 RCP 
AC141 5.50 +350 R R 24 RCP 
AC142 5.75 -655 R R 12 CMP 
AC143 5.75 -650 R R 12 CMP 
AC144 5.75 -610 R R 24 RCP 
AC145 5.75 -600 R R 12 CMP 
AC146 5.50 +325 L R 36 RCP 
AC147 5.50 +3 50 L R 28 RCP 
AC148 5.50 +400 L R 10 CIP 
AC149 5.50 +620 L R 6 CIP 
AC150 5.50 +640 L R 6 VCP 
AC151 5.50 +640 L R 6 VCP 
AC152 5.75 -655 L R 12 RCP 
AC153 5.75 -650 L R 12 RCP 
AC154 5.75 -640 L R 26 RCP 
AC155 5.75 -500 L R 8 CIP 
AC156 5.75 -410 L R 10 CIP 
AC157 5.75 -300 L R 48 RCP 
AC158 5.75 +100 L R 16 TSP w/flap 
AC159 5.75 +100 L R 16 TSP w/flap 
AC160 5.75 +170 L R 12 RSP 
AC161 5.75 +185 R R 12 RCP 
AC162 6.00 -515 E R 48 RCP clear 
AC163 6.00 -500 B R 15 RCP clear 
AC164 6.00 +130 R R 18 RCP clear 
AC165 6.00 +150 L R 26 RCP clear 
AC166 6.25 -300 R R 12 CMP 
AC167 6.25 -120 E R 12 CMP 
AC168 6.25 -110 R R 40 RCP 
AC169 6.25 -105 R R 36 RCP 
AC170 6.25 -100 B R 12 RCP 
AC171 6.25 -50 L R 12 RCP 
AC172 6.25 +10 L R 12 CMP 
AC173 6.25 +25 L R 12 RCP 
AC174 6.25 +100 L R 12 RCP 
AC175 6.25 +200 L R 12 RCP 
AC176 6.25 +210 L R 12 CMP 
AC177 6.50 -600 L R 12 RCP 
AC178 6.50 -500 L R 12 RCP 
AC179 6.50 -300 L R 20 RCP 














AC181 6.50 -150 L R 12 RCP 
AC182 6.25 + 200 R R 12 CMP 
AC183 6.25 +400 R R 14 CMP 
AC184 6.50 -700 R R 12 RCP 
AC185 6.50 -600 R R 36 CMP clear 
AC186 6.50 -400 R R 12 RCP 
AC187 6.50 +100 R 0 60 x 36 CMP brown 
AC188 6.50 +550 R R 5 TSP 
AC189 6.75 -200 R R 60 RCP clear 
AC190 6.75 + 300 L R 12 RCP clear 
AC191 7.00 -300 R R 10 RCP clear 
AC192 7.00 -210 L R 12 CIP 
AC193 7.00 -50 R R 36 RCP clear 
AC194 7.00 +40 R R 48 RCP clear 
AC195 7.25 -390 L R 18 CMP 
AC196 7.25 +100 R O 12 x 18 RCP 
AC197 7.50 -400 L R 36 RCP clear 
AC198 7.50 -300 L R 12 VCP 
AC199 7.50 -200 L R 12 CMP 
AC200 7.50 +20 L R 12 CMP 
AC201 7.50 +30 R R 18 RCP 
AC202 7.50 +240 L R 30 RCP 
AC 203 7.50 +400 R R 16 RCP 
AC 204 7.75 +250 L R 30 RCP clear 
AC 205 7.75 +600 L R 18 CMP clear 
AC 206 8.00 +100 L R 15 RCP 
AC 207 8.00 +640 L R 46 RCP 
AC 208 8.00 +650 L R 18 RCP 
AC 209 8.25 -45 L R 42 CMP 
AC 210 8.25 -40 L R 42 CMP 
AC 211 8.25 +250 L R 18 CMP 
AC 212 8.25 +255 L R 18 CMP 
AC 213 8.50 -650 L R 8 CIP 
AC 214 8.50 -150 R R 12 RCP 
AC 215 8.50 +20 R R 13 RCP 
AC 216 8.75 -250 R R 24 RCP 
AC 217 8.75 -250 L R 24 RCP 
AC 218 8.75 -225 R Small tributary 
AC 219 8.75 +200 R R 14 VCP 
AC 220 8.75 +250 R R 4 CFT 
AC 221 8.75 +250 L R 6 CFT 
AC 222 9.00 -150 R R 16 VCP 
AC 223 9.00 -80 L R 18 RCP 
AC 224 9.00 -80 R R 18 RCP 
AC 225 9.00 -30 R R 28 RCP 
AC 226 9.00 -30 L R 18 RCP 
AC 227 9.50 -10 L R 21 RCP 
AC 228 9.75 +255 L R 18 CMP 
AC 229 9.75 +255 R R 48 CIP w/flap 
AC 230 9.75 +260 R R 48 CIP w/flap 
AC 231 9.75 +260 L S 54 CIP w/flap clear 
AC 232 10.00 +70 L R 12 RCP 
AC 233 10.00 +250 R R 15 CMP 
AC 234 10.00 +600 L R 18 CMP 
AC 235 10.00 +610 L Tributary 
AC 236 10.25 +275 L R 18 RCP clear 
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D i s t a n c e C o l o r o f 
O u t f a l l Mi le p o i n t from s t a t i o n S t r e a m e f f l u e n t 
number s t a t i o n ( f t . ) bank Shape S i z e ( i n ) Type i f a c t i v e 
AC237 1 0 . 5 0 -300 L A 12 x 23 RCP 
AC 238 10 .75 -65 R R 30 RCP 
AC239 1 0 . 7 5 - 7 0 L R 28 RCP c l e a r 
AC240 1 1 . 0 0 - 6 0 0 R R 2 CIP 
AC241 11 .00 -350 L R 4 pp 
AC 242 11.00 +5 L R 15 CMP 
DP1 1.00 +130 R RC 36 x 116 RCP 
DP2 1.75 -300 R R 32 RCP 
DP 3 1.75 -250 L R 18 VCP 
DP4 1.75 -200 R R 18 VCP 
DP5 2.00 +85 L R 12 RCP 
DP6 2.25 -650 L R 26 RCP 
DP7 2.25 +390 L R 18 RCP 
DP8 2.25 +395 R R 60 RCP 
DP9 2.25 +450 L RC 36 X 60 BC 
DP10 2.75 +500 L R 24 VCP 
DP11 2.75 +525 L R 20 CMP 
DP12 2.75 +600 L R 12 CMP 
DP13 3.00 -610 L R 12 CMP 
DP14 3.00 -602 L R 9 CMP 
DP15 3.00 -600 L R 11 CMP 
DP16 3.00 -500 L R 24 RCP 
DP17 3.00 -200 L R 64 RCP 
DP18 3.00 -100 L R 14 CMP 
DP19 4.00 0 R R 12 RCP 
DP20 4.50 +450 L R 12 RCP 
DP21 5.00 -500 L R 24 RCP 
DP22 5.25 -600 L R 4 CIP 
DP23 5.25 +600 L R 36 RCP 
DP24 5.25 +710 R R 24 CMP 
DP25 5.25 +715 R R 24 VCP 
DP26 5.50 +50 L R 12 RCP 
DP27 5.50 +52 L R 15 RCP 
DP28 5.75 +280 R R 24 VCP 
DP29 6.00 -620 R RC 84 x 120 RCP 
DP30 6.00 -610 R RC 84 x 120 RCP 
DP31 6.00 -600 R RC 84 x 120 RCP 
DP32 6.00 +750 R O 53 X 66 RCP 
DP33 6.00 +750 L O 53 X 66 RCP 
DP34 6.25 0 L R 10 CMP 
DP35 6.50 -500 L R 8 CIP clear 
DP36 6.50 +70 R R 12 CMP clear 
DP37 6.75 +150 R R 30 VCP 
DP38 6.75 +300 L R 34 RCP 
DP39 6.75 +350 L R 80 RCP 
DP40 6.75 +450 R R 20 VCP clear 
DP41 6.75 +500 R R 44 RCP w/flap 
DP42 6.75 +500 L R 17 RCP 
DP43 7.00 -110 L R 10 VCP clear 
DP44 7.25 +550 L R 24 VCP 
DP45 7.50 -700 L R 46 RCP clear 
DP46 7.50 -400 L R Est. 72 RCP 
DP47 7.75 +280 R R 41 RCP 
DP48 7.75 +700 R R 15 VCP 
DP49 8.00 -240 L S 56 RCP 
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Distance Color of 
Outfall Mile point from station Stream effluent 
number Station (ft.) bank Shape Size (in) Type if active 
DP50 8.00 -240 L R 20 CMP 
DP51 8.00 -200 R S 48 RCP 
DP52 8.00 -155 R R 22 CMP 
DP53 8.00 -150 R R 18 RCP clear 
DP54 8.50 0 L R 13 vcp 
DP55 8.50 +125 R R 54 RCP 
DP56 8.50 +130 R R 12 CMP 
DP57 8.75 -280 L R 17 VCP clear 
DP58 8.75 -5 L R 10 CMP clear 
DP59 8.75 +430 L R 64 RCP 
DP60 8.75 +440 R RC 12 x 36 RCP 
DP61 8.75 +460 L R 26 CMP 
DP62 9.25 -285 L R 16 RCP clear 
DP63 9.25 -135 L R 12 CFT clear 
DP64 9.25 -135 L R 17 RCP 
DP65 9.25 -80 L R 30 RCP 
DP66 9.25 -30 L RC 56 X 128 RCP 
DP67 9.25 +300 L Small tributary 
DP68 9.50 -540 R R 46 BC 
DP69 9.50 +200 L R 12 RCP 
DP70 9.50 +240 R R 60 RCP white 
DP71 9.75 +170 R R 12 CMP 
DP72 9.75 +400 R R 22 BC 
DP73 10.00 -775 R R 53 RCP gray 
DP74 10.00 -650 R R 29 RCP 
DP75 10.00 -150 R R 30 RCP clear 
DP76 10.00 +30 R R 24 RCP 
DP77 10.00 +130 R R 28 RCP 
DP78 10.50 -230 R R 35 RCP clear 
DP79 10.50 +320 L RC 48 X 92 RCP 
DP80 10.50 +400 R R 8 CFT clear 
DP81 10.75 -245 R R 10 RCP 
DP82 10.75 -240 R R 30 CMP clear 
DP83 11.00 -400 R R 44 BC 
DP84 11.25 -150 R R Est. 36 Submerged at time 
DP85 12.00 -590 L R 15 RCP 
DP86 12.00 -510 L 0 96 X 60 RCP 
DP87 12.25 +350 L Small tributary 
DP88 13.25 +300 R R 48 RCP clear 
DP89 13.25 +305 R R 48 CMP 
DP90 13.50 +275 R RC 84 x 96 RCP 
DP 91 13.50 +450 L R 60 RCP 
DP 92 13.50 +510 R R 19 RCP submerged 
DP 93 14.00 +450 R R 36 RCP 
DP 94 14.00 +770 R R 12 RCP 
DP 95 14.25 +730 R R 46 RCP 
DP 96 14.50 -780 L R 24 VCP clear 
DP 97 14.50 -675 L R 20 VCP clear 
DP 98 14.50 +680 R R 24 VCP 
DP 99 14.75 -500 L RC 72 X 192 RCP 
DP 100 14.75 +100 R R 16 VCP 
DP 101 14.75 +120 R R 27 RCP clear 
DP 102 14.75 +550 R RC 54 x 48 RCP 
DP 103 15.00 -170 R Small tributary 
DP 104 15.00 +230 R R 23 RCP 
DP 105 15.25 -175 R R 24 RCP submerged 
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Distance Color of 
Outfall Mile point from station Stream effluent 
number station (ft.) bank Shape Size (in) Type if active 
DP106 15.25 + 300 R RC 72 x 108 RCP clear DP107 15.50 -230 R R 3 RCP DP108 15.50 -140 L Tributary 















DP113 16.75 -375 L Tributary 















clear DP124 18.75 -500 R R 36 CMP clear DP125 19.25 -400 L Small tributary 
DP126 19.25 +400 R R 45 RCP submerged 
DP127 19.50 +610 L R 36 RCP clear DP128 19.50 +620 L R 42 RCP submerged 
DP129 19.50 +630 L R 76 RCP DP130 19.75 -350 R R 24 RCP 
DP131 20.00 -300 R Small tributary 
DP132 20.50 -190 R R 48 BC back from shore 
DP133 20.50 -50 R R 23 RCP clear DP134 20.50 +450 R Small tributary 
DP135 20.75 +160 L R 36 RCP clear DP136 21.00 -600 L S 36 RCP 
DP137 21.00 -400 L R 72 RCP DP138 21.00 -250 L R 96 RCP DP139 21.00 +325 R R 8 VCP 
DP140 21.50 + 125 L R 84 RCP DP141 21.50 +150 L R 65 RCP 
DP142 21.50 +400 L R 12 CMP 
DP143 21.50 +600 L Small tributary 
DP144 22.00 +310 R R 66 RCP 
DP145 22.00 +330 R R 58 RCP 
DP146 22.50 -90 R R 35 RCP 
DP147 22.75 -260 L R 44 RCP clear 
DP148 22.75 + 20 R R 58 RCP submerged 
DP149 23.00 +450 L R 24 RCP submerged 
DP150 23.00 +620 R R 15 VCP 
DP151 23.25 -700 R R 54 RCP 
DP152 23.25 -710 R R 10 CMP 
DP153 23.25 -550 R R 36 RCP 
DP154 23.25 -280 R R 42 RCP 
DP155 23.25 -280 L S 96 RCP w/wooden flap 
DP156 23.25 +600 L Tributary 
DP157 23.50 +10 L R 10 CMP 
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D i s t a n c e 
O u t f a l l Mi l e p o i n t from s t a t i o n S t ream 
number s t a t i o n ( f t . ) bank Shape S i z e ( i n ) Type 
NB1 0 .25 -550 L R 8 C I P 
NB2 0 . 2 5 -525 L R 8 C I P 
NB3 0 .25 -500 L R 8 CIP 
NB4 0 . 2 5 -475 L R 6 C I P 
NB5 0 . 2 5 -450 L R 6 CIP 
NB6 0 . 2 5 -425 L R 6 C I P 
NB7 0 . 2 5 -400 R R 6 C I P 
NB8 0 . 5 0 +380 R R 8 CFT 
NB9 0 . 5 0 +400 R R 3 CFT 
NB10 0 . 5 0 +400 L R 18 RCP 
NB11 0 . 7 5 +300 L R 1 5 TSP 
NB12 1.00 -650 L R 1 2 VCP 
NB13 1.00 -600 R R 6 CFT 
NB14 1.00 - 4 0 0 R RC 8 x 5 BC 
NB15 1.00 +150 R R 6 CFT 
NB16 1.00 +540 R R 9 VCP 
NB17 1.00 +560 R R 9 VCP 
NB18 1.25 -400 R R 6 CFT 
NB19 1.25 + 5 0 R R 6 VCP 
NB20 1.25 + 100 R R 6 VCP 
NB21 1.25 +150 R R 6 VCP 
NB22 1.25 +200 R R 1 2 VCP 
NB23 1.25 +250 R R 6 VCP 
NB24 1.00 +415 L R 6 CFT 
NB25 1.00 +420 L R 12 VCP 
NB26 1.00 +480 L R 1 9 VCP 
NB27 1.00 +490 L R 6 VCP 
NB28 1.00 +500 L R 6 VCP 
NB29 1.00 + 560 L R 1 5 VCP 
NB30 1.00 +570 L R 6 VCP 
NB31 1.00 +620 L R 6 VCP 
NB32 1 . 0 0 +630 L R 19 VCP 
NB33 1.25 - 6 6 0 L R 4 CFT 
NB34 1.25 -650 L R 4 C I P 
NB35 1.25 - 6 2 0 L R 4 CFT 
NB36 1.25 -605 L R 4 C I P 
NB37 1.25 - 6 0 0 L R 4 CFT 
NB38 1.25 -500 L R 6 CFT 
NB39 1.25 -400 L R 1 8 VCP 
NB40 1.25 - 3 8 0 L R 6 CFT 
NB41 1.25 - 2 7 0 L R 6 CFT 
NB42 1.25 -150 L R 6 CFT 
NB43 1.25 -150 L unknown submerged 
NB44 1.25 + 5 L R 6 CFT 
NB45 1.50 - 3 5 0 L R 6 VCP 
NB46 1.50 - 3 0 0 R R 4 8 RCP 
NB47 1.75 - 1 0 R R 6 CFT 
NB48 2 . 2 5 -300 L RC 96 x 144 RCP 
NB49 2 . 7 5 -500 R R 1 6 C I P 
NB50 2 . 7 5 -525 L R 4 8 RCP 
NB51 2 . 7 5 - 5 0 0 L R 6 C I P 
NB52 2 . 7 5 -475 L R 1 0 C I P 
NB53 2 . 7 5 - 4 0 0 L RC 36 x 96 RCP 
NB54 2 . 7 5 + 5 0 R R 1 8 VCP 
NB55 3 . 0 0 - 6 5 0 R R 72 BC 
NB56 3 . 0 0 - 6 0 0 R R 6 C I P 
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Distance Color of 
Outfall Mile point from station Stream effluent 
number statioa (ft.) bank ShaDe Size (in) Type if active 
NB57 3.00 -600 L R 14 VCP NB58 3.25 -500 L R 9 VCP MB59 3.25 -450 R R 22 RCP 
NB60 3.25 +400 L R 10 VCP 
NB61 3.50 -250 L R 26 VCP 
NB62 3.50 +400 L R 6 VCP 
NB63 3.75 -250 R R 14 VCP 
NB64 4.25 -460 L R 12 VCP 
NB65 4.25 -455 L R 6 VCP 
NB66 4.25 -450 L R 6 VCP 
NB67 4.25 -425 L R 6 VCP 
NB68 4.25 -400 L R 24 RCP 
NB69 4.25 -450 R R 12 VCP 
NB70 4.25 -425 R R 6 VCP 
NB71 4.25 -400 R R 6 VCP 
NB72 4.25 + 200 R R 117 RCP 
NB73 5.00 -700 R R 29 RCP 
NB74 5.00 -600 R R 8 VCP 
NB75 5.50 -700 L R 24 RCP 
NB76 5.50 -75 R R 8 VCP 
NB77 5.50 +300 R R 12 RCP 
NB78 6.00 -250 L R 12 CMP 
NB79 6.00 +250 L R 12 CMP 
NB80 6.00 +300 L RC 38 x 82 RCP 
NB81 6.25 -225 R R 8 VCP 
NB82 6.25 -200 R R 12 RCP w/flap 
NB83 6.50 -300 R R 18 VCP 
NB84 6.50 +200 R R 84 RCP 
NB85 6.75 -175 R R 10 CMP 
NB86 7.00 -400 L R 12 CFT 
















NB90 7.25 +150 L R 24 RCP 
NB91 7.50 -600 R R 42 RCP 
NB92 7.50 -310 L O 44 x 66 RCP 
NB93 7.50 -300 L O 44 x 66 RCP 
NB94 7.75 -350 L R 24 RCP 
NB95 7.75 -350 R R 16 RCP 
NB96 7.75 -300 R R 12 RCP 
NB97 7.75 -250 R R 58 BC 
NB98 8.00 -460 L R 12 CMP 
NB99 8.00 -450 L R 52 RCP clear NB100 8.00 -400 L R 42 RCP clear 
NB101 8.00 -350 L R 24 RCP 
NB102 8.00 -250 L R 48 RCP 
NB103 8.00 -260 R R 12 CMP 
NB104 8.00 -250 R R 16 VCP 
NB105 8.00 +150 R R 14 VCP 
NB106 8.25 -200 R R 12 ACP 
NB107 8.25 +10 R R 10 ACP 
NB108 8.25 +200 R RC 95 x 125 RCP 
NB109 8.25 +201 R R 29 RCP 
NB110 8.25 +450 L R 27 RCP clear NB111 8.50 -610 R R 4 VCP 
NB112 8.50 -605 L R 4 CFT 
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Distance Color of 
Outfall Mile point from station Stream effluent 
number station (ft.) bank Shape Size (in) Type if active 
NB113 8.50 -600 L R 6 CIP 
NB114 8.50 -500 L R 8 CIP 
NB115 8.50 -400 L R 8 CIP 
NB116 8.50 -200 L R 36 RCP 
NB117 8.50 -150 L R 48 RCP 
NB118 8.50 +280 L R 4 CIP 
NB119 8.50 +283 L R 4 VCP 
NB120 8.50 +285 L R 6 CIP 
NB121 8.50 +290 L R 6 CIP 
NB122 8.50 +295 L R 6 CIP 
NB123 8.50 +300 L R 6 PP clear 
NB124 8.50 +500 L R 30 RCP clear 
NB125 8.50 +600 L Routfall silted in 
NB126 8.50 +10 R R 4 CIP 
NB127 8.50 +20 R R 4 cIP 
NB128 9.00 -50 R R 42 RCP clear 
NB129 9.00 +300 R R 18 RCP gray 
NB130 9.25 -600 L R 18 RCP clear 
NB131 9.25 -450 L R 24 CMP clear 
NB132 9.25 -400 R R 54 RCP clear 
NB133 9.25 -300 L R 76 RCP 
NB134 9.50 -600 R R 54 RCP 
NB135  9.75 -300 R R 64 RCP 
NB136 9.75 +250 R R 12 RCP 
NB137 10.25 -500 L R 24 RCP 
NB138 10.25 -300 L R 24 RCP 
NB139 10.25 -100 R Small tributary 
NB140 10.50 -190 L R 29 CMP 
NB141 10.75 -700 L R 10 VCP 
NB142 10.75 -550 R R 30 RCP clear 
NB143 10.75 -250 R R 12 CMP 
NB144 10.75 -175 R R 74 RCP 
NB145 11.25 -200 L R 60 RCP 
76 
Appendix C 
Sediment Sample Characteristics 
77 
CR O.OOC 25 20 25 15 15 X X X 
CR O.OOR 15 20 60 5 X X X 
CR O.OOL 5 15 75 5 X X X 
CR 0.25C 100 X X 
CR 0.25R 15 15 30 40 X X X 
CR 0.25L 10 10 80 X X 
CR 0.50C 50 10 15 20 5 X X X 
CR 0.50R 10 10 30 50 X X 
CR 0.50L 5 5 10 20 60 X X 
CR 0.75C 15 10 10 65 X X X 
CR 0.75R 5 90 5 X X X 
CR 0.75L 40 60 X X 
CR 1.00C 5 10 85 X X 
CR 1.00R 10 20 70 X X X 
CR l.OOL 10 20 15 55 X X X 
CR 1.25C 10 30 60 X X X 
CR 1.25R 20 10 30 40 X X X 
CR 1.25L 15 10 15 60 X X X 
CR 1.50C 5 5 10 30 50 X X X 
CR 1.50R 5 95 X X X 
CR 1.50L 5 95 X X X 
CR 1-75C 10 15 75 X X X 
CR 1.75R 5 5 90 X X X 
CR 1.75L 5 93 2 X X X 
CR 2.00C 2 3 95 X X X 
CR 2.00R 95 5 X X X 
CR 2.00L 40 20 40 X X 
CR 2.25C 15 15 20 50 X X X 
CR 2.25R 5 5 90 X X X 
CR 2.25L 20 15 15 30' 20 X X X 
CR 2.50C 100 X X X 
CR 2.50R 5 75 20 X X X 
CR 2.50L 10 10 5 75 X X X 
CR 2.75C 100 X X X 
CR 2.75R 100 X X X 
CR 2.75L 25 20 20 25 10 X X X 
CR 3.00C 2 93 5 X X X 
CR 3.00R 15 2 68 15 X X X 
CR 3.00L 3 97 X X X 
CR 3.25C 10 90 X X X 
CR 3.25R No sample 
CR 3.25L 10 25 15 50 X X X X 
CR 3.50C 2 71 25 2 X X X 
CR 3.50R No sample 
CR 3.50L 15 15 10 35 20 5 X X X 
CR 3.75C 5 10 85 X X X 
CR 3.75R 95 5 X X x x 
CR 3.75L 40 48 10 2 X X X 
CR 4.00C 15 20 15 50 X X X X 
CR 4.00R 100 X X 
CR 4.00L 20 25 35 17 3 X X X 
CR 4.25C 10 10 10 70 X X X 
CR 4.25R 25 75 X X 


































































































































































































































































































































































































LC 2.00C 70 20 10 X X X X 
LC 2.00R 10  55 15 2 10 8 X X X X 
LC 2.00L 30   50 10 10 X X X X 













LC 2.50C 10 10 25 50 5 X X X X 
LC 2.50R 90 10 X X X X 
LC 2.50L 5 60 25 10 X X X X 
LC 2.75C 88 2 10 X X X X 
LC 2.75R 40 55 5 X X X X X 
LC 2.75L 90 10 X X X X 
LC 3.00C 5 5 85 5 X X X X 
LC 3.00R 10 15 20 50 5 X X X X X 
LC 3.00L 95 5 X X X X 
LC 3.25C 10 10 79 1 X X X X X 
LC 3.25R 90 1 8 1 X X X X 
LC 3.25L 90 2 8 X X X X 
LC 3.50C  5 10 85 X X X 
LC 3.50R 20 20 55 5 X X X X 
LC 3.50L 5 5 75 5 10 X X X X 
LC 3.75C 5 45 50 X X X X 
LC 3.75R 15 15 15 50 5 X X X X 
LC 3.75L 50 40 1 8 1 X X X X 
LC 4.00C 10 10 30 50 X X X X 
LC 4.00R 90 10 X X X X 
LC 4.00L 90 10 X X X X 
LC 4.25C 60 15 5 15 5 X X X X 
LC 4.25R 10 70 10 10 X X X X 
LC 4.25L 5 70 10 15 X X X 
LC 4.50C 20 10 20 30 5 15 X X X 
LC 4.50R 50 35 15 X X X 
LC 4.50L 10 10 25 35 20 X X X 















LC 5.00C 5 5 40 40 10 X X X 
LC 5.00R 88 2 10 X X X 
LC 5.00L 5 10 82 3 X X X 
LC 5.25C 85 10 4 1 X X 
LC 5.25R 89 1 10 X X X 















LC 5.50L 5 80 5 10 X X X 
LC 5.75C 10 40 40 10 X X X 
LC 5.75R 20 20 40 10 10 X X X 















LC 6.00L 89 1 10 X X X 
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LC 6.25C 20 55 20 3 2 X x X 
LC 6.25R 5 85 5 5 X X X 
LC 6.25L 55 40 5 X X X 
LC 6.50C 10 15 50 20 5 X X 
LC 6.50R 25 20 50 5 X X X X 
LC 6.50L 50 45 5 X X X X 
LC 6.75C 100 X 
LC 6.75R 100 X 
LC 6.75L 100 X 
LC 7.00C 100 X X 
LC 7.00R 25 75 X X 
LC 7.00L 100 X X 
LC 7.25C 100 X X 
LC 7.25R 75 10 10 5 X X 
LC 7.25L 100 X X 
LC 7.50C 100 X X 
LC 7.50R 100 X X 
LC 7.50L 5 10 10 20 50 5 X X X 
LC 7.75C 100 X X 
LC 7.75R 100 X X 
LC 7.75L 15 10 70 5 X X 
LC 8.00C 100 X X 
LC 8.00R 10 10 75 5 X X 
LC 8.00L 100 X X 
LC 8.25C 100 X X 
LC 8.25R 100 X X 
LC 8.25L 20 40 10 25 5 X X 
LC 8.50C 25 20 20 10 20 5 X X 
LC 8.50R 25 20 20 10 20 5 X X 
LC 8.50L 25 20 20 10 20 5 X X 
LC 8.75C 20 30 20 10 15 5 X X 
LC 8.75R 20 30 20 10 15 5 X X 
LC 8.75L 20 30 20 10 15 5 X X 
LC 9.00C    100 X X 
LC 9.00R 100 X X 
LC 9.00L 20 30 15 10 5 20 X X 
LC 9.25C 10 10 80 X X 
LC 9.25R 20 80 X X 
LC 9.25L 5 95 X X 
LC 9.50C 50 10 10 10 20 X X X 
LC 9.50R 40 40 20 X X 
LC 9.50L 50 30 10 10 X X X 
LC 9.75C 95 5 X X 
LC 9.75R 100 X X 
LC 9.75L 20 20 40 20 X X X 
LC10.00C 100 X X 
LC10.OOR 20 30 20 30 X X 
LC1O.OOL 10 10 20 60 X X 
LC10.25C 30 20 50 X X 
LC10.25R 30 20 50 X X 
LC10.25L 15 15 50 20 X X X 
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LC 10.50C 35   50 10 5 X X X 
LC 10.50R 40 50 10 X X X 
LC 10.50L 35 50 10 5 X X X 
LC 10.75C 100 X X 
LC 10.75R 20 40 15 25 X X x 
LC 10.75L 5 20 25 30 15 5 X X 
LC 11.00C 95 5 X X 
LC ll.OOR 95 5 X X 
LC ll.OOL 95 5 X X 
LC 11.25C 60 40 X X X 
LC 11.25R 80 20 X X X 
LC 11.25L 10 70 10 10 X X X 
LC 11.50C 100 X X X 
LC 11.50R 25 70 5 X X X 
LC 11.50L 65 30 5 X X X 
LC 11.75C 70 15 15 X X 
LC X1.75R 90 10 X X X X 
LC 11.75L 10 25 20 25 20 X X X X 
LC 12.00C 30 30 20 20 X X X X 
LC 12.00R 75 25 X X X 
LC 12.00L 70 30 X X X 
LC 12.25C 20 30 30 20 X X X 
LC 12.25R 60 40 X X X 
LC 12.25L 60 40 X X X 
LC 12.50C 70 30 X X X 
LC 12.50R 100 X X X 
LC 12.50L 95 5 X X X 
LC 12.75C 20 20 40 20 X X X 
LC 12.75R 25 40 30 5 X X X 
LC 12.75L 20 80 X X 
LC 13.00C 30 40 30 X X X X X 
LC 13.00R 90 10 X X X 
LC 13.00L 90 10 X X X 
LC 13.25C 100 X X X 
LC 13.25R 30 50 20 X X X 
LC 13.25L 60 40 X X X 
LC 13.50C 90 10 X X 
LC 13.50R 80 20 X X X 
LC 13.50L 30 50 20 X X X 
LC 13.75C 30 30 40 X X X 
LC 13.75R 85 15 X X X 
LC 13.75L 95 5 X X X 
LC 14.00C 5 95 X X X 
LC 14.00R 70 30 X X X 
LC 14.00L 70 30 X X X 
LC 14.25C 30 70 X X 
LC 14.25R 80 20 X X X 
LC 14.25L 95 5 X X X 
LC 14.50C 100 X X X 
LC 14.50R 5 95 X X 
LC 14.50L 80 10 10 X X X 
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LC 14.75C 5 95 X X X 
LC 14.75R 90 10 X X X 
LC 14.75L 10 90 X X 
LC 15.00C 15 70 15 X X X 
LC 15.00R 100 X X X 
LC 15.00L 70 30 X X X 
LC 15.25C 60 40 X X 
LC 15.25R 95 5 X X X 
LC 15.25L 50 30 20 X X 
LC 15.50C 70 30 X X 
LC 15.50R 85 15 X X X 
LC 15.50L 70 30 X X 
LC 15.75C 95 5 X X X 
LC 15.75R 95 5 X X X 
LC 15.75L 80 20 X X X 
LC 16.00C 30 70 X X X 
LC 16.00R 30 70 X X X 
LC 16.00L 5 85 10 X X 
LC 16.25C 65 35 X X X 
LC 16.25R 70 30 X X X 
LC 16.25L 20 60 20 X X X 
LC 16.50C 30 70 X X 
LC 16.50R 70 30 X X 
LC 16.50L 90 10 X X 
LC 16.75C 20 80 X X 
LC 16.75R 85 15 X X 
LC 16.75L 10 65 25 X X 
LC 17.00C 95 5 X X X 
LC 17.00R 60 40 X X X X 
LC 17.00L 80 20 X X 
LC 17.25C 75 25 X X 
LC 17.25R 95 5 X X 
LC 17.25L 50 50 X X 
LC 17.50C 80 15 5 X X 
LC 17.50R 30 70 X X X 
LC 17.50L 20 70 10 X X 
LC 17.75C 85 15 X X X X X 
LC 17.75R 97 3 X X 
LC 17.75L 100 X X 
LC 18.00C 100 X X X 
LC 18.00R 90 10 X X X X 
LC 18.00L 55 45 X X X 
LC 18.25C 70 30 X X 
LC 18.25R 90 10 X X X X 
LC 18.25L 60 40 X X 
LC 18.50C 95 5 X X X 
LC 18.50R 80 20 X X X X 
LC 18.50L 90 10 X X X 
LC 18.75C 95 5 X X X 
LC 18.75R 40 60 X X 
LC 18.75L 95 5 X X 
LC 19.OOC 85 15 X X X 
LC 19.00R 80 20 X X X 
LC 19.00L 90 10 X X X 
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GC 0.25C 80 20 X X X 
GC 0.25R 30 20 X X X 
GC 0.25L 90 5 5 X X X X 
GC 0.50C 85 15 X X X 
GC 0.50R 90 10 X X X X 
GC 0.50L 90 10 X X X X 
GC 0.75C 85 15 X X X 
GC 0.75R 85 15 X X X 
GC 0.75L 90 10 X X X 
GC l.00C 30 55 15 X X X 
GC l.00R 80 10 10 X X X 
GC l.00L 25 25 35 15 X X X 
GC 1.25C 95 5 X X X 
GC 1.25R 10 35 40 15 X X X 
GC 1.25L 10 75 15 X X X 
GC 1.50C 80 15 5 X X X 
GC l.50R 10 80 10 X X X 
GC 1.50L 10 80 10 X X X 
GC 1.75C 80 10 10 X X X 
GC 1.7 5R 85 5 10 X X X 
GC 1.75L 95 5 X X X X 
GC 2.00C 80 10 10 X X X X 
GC 2.00R 65 15 20 X X X 
GC 2.00L 10 70 20 X X X 
GC 2.25C 50 15 15 20 X X 
GC 2.25R 10 75 15 X X X 
GC 2.25L 15 15 55 15 X X X X 
GC 2.50C 10 80 10 X X X 
GC 2.50R 40 40 20 X X X 
GC 2.50L 40 30 30 X X 
GC 2.75C 10 70 20 X X 
GC 2.75R 10 65 25 X X 
GC 2.75L 10 75 15 X X X 
CU 0.00C 40 25 30 5 X X X 
CU 0.25C 20 78 2 X X X 
CU 0.50C 97 3 X X X 
CU 0.75C 40 45 12 3 X X X 
CU l.00C 40 50 1 9 X X X 
CU 1.25C 40 50 7 3 X X 
CU 1.50C 15 85 X X X 
CU 1.75C 30 60 7 3 X X X 
CU 2.00C 80 20 X X 
CU 2.25C 50 40 10 X X X 
CU 2.50C 60 35 5 X X X X X 
CU 2.75C 10 85 5 X X X X 
CU 3.00C 30 55 10 5 X X X 
CU 3.25C 20 40 30 10 X X 
CU 3.50C 40 60 X X X X 
84 
AC O.OOC 10 45 20 20 5 X X X 
AC 0.25C 30 25, 25 10 5 5 X X 
AC 0.50C 35 30 25 5 5 X X X 
AC 0.75C 10 60 30 X X X 
AC l.OOC 50 30 20 X X X 
AC 1.25C 40 40 20 X X X 
AC 1.50C 20 20 30 25 5 X X X 
AC 1.75C 5 85 5 5 X X X X 
AC 2.00C 40 40 10 5 5 X X X X 
AC 2.25C 60 10 20 10 X X X 
AC 2.50C 70 20 10 X X X X X 
AC 2.75C 95 2 3 X X 
AC 3.00C 98 2 X X 
AC 3.25C 20 75 5 X X 
AC 3.50C 60 20 15 5 X X X 
AC 3.75C 10 70 20 X X X 
AC 4.00C 100 X X X 
AC 4.25C 60 38 2 X X 
AC 4.50C 100 X X 
AC 4.75C 60 38 2 X X 
AC 5.00C 5 60 15 15 5 X X 
AC 5.25C 20 30 50 x x X 
AC 5.50C 40 60 X X X 
AC 5.75C 80 20 X X X 
AC 6.00C 30 60 10 X X 
AC 6.25C 75 22 3 X X 
AC 6.50C 60 20 20 X X 
AC 6.75C 20 75 5 X X X 
AC 7.00C 75 25 X X X X 
AC 7.25C 40 15 40 5 X X X 
AC 7.50C 50 50 X X X 
AC 7.75C 30 20 30 20 X X X X X 
AC 8.00C 50 45 5 X X 
AC 8.25C 60 25 10 5 X X 
AC 8.50C 10 50 40 X X X X 
AC 8.75C 20 20 58 2 X X 
AC 9.00C 40 55 5 X X X X 
AC 9.25C 10 70 20 X X X 
AC 9.50C 80 20 X X 
AC 9.75C 10 25 45 20 X X 
AC 10.00C 5 95 X X 
AC 10.25C 10 5 15 70 X X X 
AC 10.50C No sample 
AC 10.75C 10 70 20 X X X 
AC 11.00C 5 75 20 X X X X 
DP 0.00C 80 15 5 X X 
DP 0.00R 10 20 70 X X X 
DP 0.00L 10 90 X X 
DP 0.25C 10 75 10 5 X X X 
DP 0.25R 99 1 X X X 
DP 0.25L 75 5 15 5 X X X 
85 
DP 0.50C 93 5 2 X X 
DP 0.50R 83 15 2 X X X 
DP 0.50L 80 20 X X X 
DP 0.75C 30 68 2 X X 
DP 0.75R 95 3 2 X X 
DP 0.75L 70 30 X X X 
DP l.00C 95 3 2 X X X 
DP l.00R 100 X X X 
DP l.00L 10 10 50 30 X X X 
DP 1.25C 100 
DP 1.25R 70 20 5 5 X X X 
DP 1.25L 100 
DP 1.50C 100 
DP 1.50R 5 95 X X X 
DP 1.50L 5 95 X X X 
DP 1.75C 100 
DP 1.75R 100 
DP 1.75L 100 X X X 
DP 2.00C 100 
DP 2.00R 68 20 2 10 X X 
DP 2.00L 100 
DP 2.25C 99 1 X X 
DP 2.25R 50 50 X X X 
DP 2.25L 80 20 X X 
DP 2.50C 10 85 5 X X 
DP 2.50R 40 10 40 10 X X X 
DP 2.50L 90 10 X X X 
DP 2.75C 60 40 X X 
DP 2.75R 10 90 X X X 
DP 2.75L 98 2 X X X 
DP 3.00C 100 
DP 3.00R 100 
DP 3.00L 70 20 10 X X 
DP 3.25C 100 
DP 3.25R 100 
DP 3.25L 30 30 15 25 X X 
DP 3.50C 5 90 5 X X X X 
DP 3.50R 80 20 X X X X 
DP 3.50L 95 5 X X X X 
DP 3.75C 100 
DP 3.75R 100 
DP 3.75L 5 85 10 X X X X 
DP 4.00C 100 
DP 4.00R 100 X X 
DP 4.00L 85 15 X X X X 
DP 4.25C 70 10 20 X X X 
DP 4.25R 70 30 X X X X 
DP 4.25L 100 X X X X 
DP 4.50C 100 
DP 4.50R 70 30 X X X X 
DP 4.50L 90 10 X X X X 
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DP 4.75C 14 25 40 20 1 X X X 
DP 4.75R 70 30 X X X 
DP 4.75L 10 10 50 20 10 X X X X 
DP 5.00C 100 
DP 5.00R 95 5 X X X X 
DP 5.00L 95 5 X X X X 
DP 5.25C 38 60 2 X X 
DP 5.25R 98 2 X X X X 
DP 5.25L 100 
DP 5.50C 100 
DP 5.50R 60 40 X X X 
DP 5.50L 30 30 25 10 5 X X X X 
DP 5.75C 100 
DP 5.75R 95 5 X X 
DP 5.75L 2 98 X X X 
DP 6.00C 40 58 2 X X 
DP 6.00R 95 5 X X X X 
DP 6.00L 100 X X X 
DP 6.25C 100 
DP 6.25R 90 10 X X X 
DP 6.25L 100 
DP 6.50C 100 
DP 6.50R 90 10 X X X 
DP 6.50L 95 5 X X X X 
DP 6.75C 100 
DP 6.75R 90 10 X X 
DP 6.75L 55 45 X X X X 
DP 7.00C 40 20 40 X X 
DP 7.00R 97 3 X X X X 
DP 7.00L 95 5 X X X 
DP 7.25C 27 70 3 X X 
DP 7.25R 95 5 X X X X 
DP 7.25L 85 15 X X X 
DP 7.50C 100 
DP 7.50R 15 75 10 X X X X 
DP 7.50L 100 X X 
DP 7.75C 100 
DP 7.75R 98 2 X X X X 
DP 7.75L 30 68 2 X X X 
DP 8.00C 70 30 X X X X 
DP 8.00R 97 3 X X X X 
DP 8.00L 98 2 X X X X 
DP 8.25C 100 
DP 8.25R 10 85 5 X X X X 
DP 8.25L 100 X X X X X 
DP 8.50C 15 25 60 X X X 
DP 8.50R 20 30 50 X X X 
DP 8.50L 100 X X 
DP 8.75C 100 
DP 8.75R 30 70 X X 
DP 8.75L 90 10 X X X 
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DP 9.00C 55 30 5 10 X X 
DP 9.00R 97 3 X X X 
DP 9.00L 20 20 60 X X X 
DP 9.25C 100 
DP 9.25R 70 20 10 X X X X 
DP 9.25L 20 10 70 X X 
DP 9.50C 20 20 40 5 15 X X 
DP 9.50R 80 20 X X X X 
DP 9.50L 40 60 X X X 
DP 9.75C 40 30 25 5 X X 
DP 9.75R 20 15 15 50 X X X 
DP 9.75L 75 25 X X X X 
DP 10.00C 20 80 X X 
DP lO.OOR 100 
DP lO.OOL 50  50 X X X X 
DP 10.25C 100 
DP 10.25R 85 15 X X X 
DP 10.25L 100 
DP 10.50C 25 25 50 X X X 
DP 10.50R 40 20 20 20 X X X 
DP 10.50L 65 35 X X X X 
DP 10.75C 50 25 10 15 X X X 
DP 10.75R 20 80 X X X X 
DP 10.75L 85 15 X X X X 
DP ll.OOC 80 20 X X X 
DP ll.OOR 98 2 X X X 
DP ll.OOL 85 15 X X X X 
DP 11.25C 30 30 40 X X X 
DP 11.25R 80 10 10 X X X 
DP 11.25L 85 15 X X X 
DP 11.50C 10 10 30 50 X X X 
DP 11.50R 100 X X X 
DP 11.50L 40 30 10 20 X X X 
DP 11.75C 100 
DP 11.75R 60 40 X X X X 
DP 11.75L 100 
DP 12.00C 100 
DP 12.00R 100 
DP 12.00L 100 
DP 12.25C 15 15 70 X X X 
DP 12.25R 75 15 10 X X 
DP 12.25L 50 30 20 X X X 
DP 12.50C 40 30 25 5 X X 
DP 12.50R 100 
DP 12.50L 100 
DP 12.75C 95 5 X X 
DP 12.75R 15 85 X X 
DP 12.75L 90 5 5 X X X 
DP 12.00C 100 
DP 13.00R 60 40 X X 
DP 13.00L 100 
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DP 13.25C 60 5 5 30 X X X DP 13.25R 100 X X X 
DP 13.25L 75 20 5 X X X 
DP 13.50C 95 5 X X X DP 13.50R 98 2 X X X X DP 13.50L 95 5 X X X DP 13.75C 80 5 15 X X X DP 13.75R 98 2 X X X X DP 13.75L 97 3 X X X DP 14.00C 80 5 15 X X X DP 14.00R 90 5 5 X X X 
DP 14.00L 15 80 5 X X X X 
DP 14.25C 70 3 7 20 X X X DP 14.25R 97 3 X X X DP 14.25L 100 X X X 
DP 14.50C 80 10 10 X X X DP 14.50R 10 90 X X X 
DP 14.50L 98 2 X X X 
DP 14.75C 40 50 10 X X X 
DP 14.75R 100 
DP 14.75L 95 5 X X X 
DP 15.00C 70 5 5 20 X X X 
DP 15.00R 95 5 X X X 
DP 15.00L 100 X X X 
DP 15.25C 10 80 3 7 X X 
DP 15.25R 100 X X X 
DP 15.25L 98 2 X X X X 
DP 15.50C 85 10 5 X X 
DP 15.50R 5 93 2 X X X 
DP 15.50L 5 85 10 X X X X X 
DP 15.75C 92 5 3 X X X 
DP 15.75R 65 5 30 X X X 
DP 15.75L 100 
DP 16.00C 100 X X 
DP 16.00R 100 X X X X 
DP 16.00L 100 X X X X 
DP 16.25C 80 20 X X 
DP 16.25R 10 90 X X 
DP 16.25L 95 5 X X 
DP 16.50C 20 77 3 X X X 
DP 16.50R 90 10 X X X X 
DP 16.50L 100 
DP 16.75C 40 59 1 X X 
DP 16.75R 85 12 3 X X 
DP 16.75L 67 20 10 3 X X X 
DP 17.00C 90 5 5 X X 
DP 17.00R 30 5 55 10 X X X X 
DP 17.00L 40 60 X X X X 
DP 17.25C 30 50 20 X X 
DP 17.25R 5 90 5 X X 



















































































































































































































































































































DP 21.75C 5 95 X X DP 21.75R 80 20 X X x 
DP 21.75L 100 X X x 
DP 22.00C 20 75 5 X X 
DP 22.00R 10 85 5 X X X 
DP 22.00L 70 30 X X X x 
DP 22.25C 100 
DP 22.25R 98 2 X X 
DP 22.25L 35 60 5 X X X 
DP 22.50C 93 2 5 X X 
DP 22.50R 20 30 50 X X x 
DP 22.50L 70 30 X X x 
DP 22.75C 98 2 X X 
DP 22.75R 100 X X X 
DP 22.75L 90 10 X X X X 
DP 23.00C 70 30 X X X 
DP 23.00R 30 60 10 X X X 
DP 23.00L 100 
DP 23.25C 98 2 X X 
DP 23.25R 50 30 20 X X X 
DP 23.25L 60 40 X X X 
DP 23.50C 90 5 5 X X 
DP 23.50R 60 40 X X X 
DP 23.50L 40 60 X X X 
NB 0.00C 70 30 X X X 
NB 0.25C 30 70 X X X 
NB 0.50C 70 30 X X X 
NB 0.75C 60 40 X X X 
NB 1.00C 65 20 5 10 X X X 
NB 1.25C 20 20 40 15 5  X X X 
NB 1.50C 80 20 X X 
NB 1.75C 30 30 25 10 5 X X 
NB 2.00C 7 90 3 X X 
NB 2.25C 85 3 10 2 X X 
NB 2.50C 20 80 X X X 
NB 2.75C 40 25 15 10 10 X X X X 
NB 2.75L 5 5 75 5 10 X X X 
NB 3.00C 50 30 20 X X 
NB 3.25C 97 3 X X 
NB 3.50C 80 10 10 X X 
NB 3.75C 40 40 15 5 X X X 
NB 4.00C 10 80 5 5 X X 
NB 4.25C 50 40 5 5 X X 
NB 4.50C 40 50 5 5 X X X 
NB 4.75C 40 35 10 10 5 X X X X 
NB 5.00C 40 55 5 X X 
NB 5.25C 50 45 5 X X 
NB 5.50C 60 35 5 X 
NB 5.75C 90 5 5 X X X 
NB 6.00C 75 10 5 10 X X X 
NB 6.25C 20 20 40 15 5 X X X 
NB 6.50C 60 35 5 X X 
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NB 6.75C 50 30 10 10 X X 
NB 7.00C 50 35 10 5 X X 
NB 7.25C 25 15 45 5 10 X X X 
NB 7.50C 80 10 10 X X X 
NB 7.75C 20 20 55 5 X X X 
NB 8.00C 30 45 5 20 X X 
NB 8.25C 20 30 45 5 X X X 
NB 8.50C 30 10 15 5 40 X X X 
NB 8.75C 40 20 35 5 X X X 
NB 9.00C 30 60 5 5 X X X 
NB 9.25C 20 20 10 15 35 X X X 
NB 9.50C 5 20 25 50 X X X 
NB 9.75C 15 30 40 15 X X X 
NB 10.00C 30 50 20 X X X 
NB 10.25C 10 30 20 40 X X X 
NB 10.50C 70 20 5 5 X X X 
NB 10.75C 15 15 30 20 20 X X X 
NB ll.OOC 10 20 30 40 X X X 
92 
Appendix D 




CR 0 . 2 5 L 
94 
CR 0 . 5 0 R 
CR 0 . 7 5 R 
95 
CR l . O O L 
CR 1 . 2 5 L 
96 
CR 1 . 5 0 R 

















CR 4 . 5 0 R 





CR 5 . 5 0C 





CR 6 . 5 0 L 
CR 6 . 7 5 C , GC O.OOC, LC 0 . 0 0 C 
107 




LC 0 . 7 5 L 
LC l .OOC 
109 
LC 1 . 2 5 R 
LC 1 . 5 0 R 
110 
LC 1 . 7 5 L 
LC 2 . 0 0 C 
111 
LC 2 . 2 5 R 
LC 2 . 5 0 R 
112 
LC 2 . 7 5 L 
LC 3 . 0 0 L 
113 
LC 3.2 5L 
LC 3.50L 
114 
LC 3 . 7 5 L 
LC 4 . 0 0 L 
115 
LC 4.25R 
LC 4 .50L 
116 
LC 4 . 7 5 R 





LC 5 . 7 5 R 
LC 6 . 0 0 C 
119 
LC 6 . 2 5 C 
LC 6 . 5 0 L 
120 
LC 7 . 0 0 L 
LC 7 . 2 5 R 
121 
LC 7 .50L 








LC 9 . 0 0 L 
LC 9 . 2 5 L 
125 
LC 9 . 5 0 C 
LC 9 . 7 5 L 
126 
LC 10.00R 
LC 10 .25L 
127 
LC 10.50R 
LC 10 .75L 
128 
LC l l .OOL 
LC 11 .25L 
129 
LC 11 .50C 
LC 11 .75L 
130 
LC 1 2 . 0 0 L 
LC 1 2 . 2 5 L 
131 
LC 12.50R 





LC 13 .50R 
LC 13 .75R 
134 
LC 14 .00C 





LC 1 5 . 0 0 L 
LC 1 5 . 2 5 R 
137 
LC 15 .50L 
LC 15 .75L 
138 
LC 1 6 . 0 0 L 
LC 1 6 . 2 5 R 
139 
LC 16 .50L 
LC 16.75R 
140 
LC 1 7 . 0 0 R 
LC 1 7 . 2 5 R 
141 
LC 17 .50R 






LC 18 .75L 
144 
LC 19.00C 
Grand Calumet River 
GC 0.2 5R 
145 
GC 0 . 5 0 R 
GC 0 . 7 5 R 
146 
GC 1.00L 





GC 2 . 0 0 L 
GC 2.25C 
149 
GC 2 . 5 0 L 














CU 2 . 0 0 C 





CU 3 . 0 0 C 
CU 3 . 2 5C 
157 
CU 3 .5 0C 
Add i son Creek 
AC 0.00C 
158 
AC 0 .2 5C 
AC 0 . 5 0 C 
159 
AC 0 . 7 5 C 
AC 1.00C 
160 
AC 1 .2 5C 
AC 1 . 5 0 C 
161 
AC 1 . 7 5 C 
AC 2 . 0 0 C 
162 










AC 4 .00C 
166 
AC 4 . 2 5 C 
AC 4 . 5 0 C 
167 
AC 4 . 7 5 C 
AC 5 . 0 0 C 
168 
AC 5.25C 
AC 5 . 5 0 C 
169 
AC 5 . 7 5 C 
AC 6 . 0 0 C 
170 
AC 6 . 2 5 C 











AC 8 .2 5C 
AC 8 .5 0C 
175 
AC 8 . 7 5 C 
AC 9 . 0 0 C 
176 
AC 9 . 2 5 C 
AC 9 . 5 0 C 
177 
AC 9 . 7 5 C 
AC 1 0 . 0 0 C 
178 
AC 1 0 . 2 5 C 
AC 1 0 . 7 5 C 
179 
AC ll.OOC 
Des Plaines River 
DP 0.00L 
180 
DP 0 .25R 
DP 0 . 5 0 L 
181 




DP 1 .50L 
183 
DP 1.75L 
DP 2 .00R 
184 
DP 2 .25L 
DP 2 . 5 0 L 
185 
DP 2 .75L 
DP 3 .00L 
186 
DP 3 .25L 
DP 3 . 5 0 L 
187 
DP 3 .75L 
DP 4 .00L 
188 
DP 4 . 2 5 L 
DP 4 .50R 
189 
DP 4 .75R 





DP 5 .75L 
DP 6 .00R 
192 
DP 6 .25R 
DP 6 .50R 
193 
DP 6 . 7 5 L 
DP 7 .00R 
194 
DP 7 .25L 
DP 7 .50R 
195 
DP 7 .75R 
DP 8 .00C 
196 
DP 8 . 2 5 L 
DP 8 . 5 0 C 
197 
DP 8 .75L 
DP 9 .00R 
198 
DP 9.25R 
DP 9 .50R 
199 
DP 9 .75L 
DP 1 0 . 0 0 L 
200 
DP 10 .25R 
DP 1 0 . 5 0 L 
201 
DP 1 0 . 7 5 L 
DP l l .OOL 
202 
DP 1 1 . 2 5 L 
DP 1 1 . 5 0 R 
203 
DP 11 .75R 
DP 1 2 . 0 0 C 
204 
DP 12 .25R 
DP 12 .50C 
205 
DP 12 .75L 
DP 13 .00R 
206 
DP 1 3 . 2 5 R 
DP 1 3 . 5 0 R 
207 
DP 13 .75R 
DP 1 4 . 0 0 L 
208 
DP 14 .25L 
DP 14 .50R 
209 
DP 1 4 . 7 5 L 
DP 1 5 . 0 0 L 
210 
DP 1 5 . 2 5 L 
DP 1 5 . 5 0 L 
211 
DP 1 5 . 7 5 R 
DP 1 6 . 0 0 R 
212 
DP 1 6 . 2 5 L 
DP 1 6 . 5 0 R 
213 
DP 16 .75L 
DP 1 7 . 0 0 R 
214 
DP 17 .25R 
DP 17 .50C 
215 
DP 1 7 . 7 5 L 





DP 1 9 . 0 0 L 
DP 19 .50C 
218 
DP 1 9 . 7 5L 
DP 2 0 . 0 0 R 
219 
DP 20 .25L 
DP 2 0 . 5 0 R 
220 
DP 2 0 . 7 5 L 
DP 2 1 . 0 0 L 
221 
DP 21 .25C 
DP 21 .50R 
222 
DP 21 .75L 
DP 2 2 . 0 0 L 
223 
DP 22 .25R 
DP 2 2 . 5 0 L 
224 
DP 2 2 . 7 5 L 
DP 23 .00R 
225 
DP 2 3 . 2 5 R 
DP 2 3 . 5 0 L 
226 





NB 0 .75C 
228 
NB 1.00C 
NB 1 . 2 5 C 
229 
NB 1 .50C 
NB 1 .75C 
230 
NB 2 .00C 
NB 2 .25C 
231 
NB 2.50C 
NB 2 .75C 
232 




NB 3 .50C 
234 
NB 3 .75C 
NB 4 .00C 
235 
NB 4 . 2 5 C 
NB 4.50C 
236 




NB 5 .50C 
238 
NB 5.75C 
NB 6 .00C 
239 
NB 6 .25C 
NB 6 . 5 0 C 
240 
NB 6 .75C 
NB 7 .00C 
241 
NB 7 .25C 
NB 7 .50C 
242 




NB 3 .50C 
244 
NB 8 .75C 
NB 9 . 0 0 C 
245 
NB 9 . 2 5 C 
NB 9 . 5 0 C 
246 
NB 9 .75C 
NB 10 .00C 
247 
NB 10 .25C 
NB 10 .50C 
248 
NB 10 .75C 
MB l l . O O C 
249 
NB 11 .25C 
250 
Appendix E 































































































































































































Stream and Bank Characteristics 
Logjam 
partial (p) Aquatic 











































































station Stream erosion Loajam 
depth width right (R) partial (P) Aquatic Oil in 
Station (St.-in.) (ft.) 
165 





LC 6.75 4-0 
LC 7.00 3-2 138 X 
LC 7.25 3-9 82 X 
LC 7.50 3-2 74 X X 
LC 7.75 4-7 70 X X 
LC S.00 3-2 65 X X 
LC 8.25 3-10 70 X X 
LC 8.50 2-2 76 X X 
LC 8.75 3-9 50 X 
LC 9.00 2-11 68 X 
LC 9-25 4-0 90 X 
LC 9-50 2-3 70 X X 
LC 9.75 4-5 50 X 
LC 10.00 3-5 68 P X 
LC 10.25 2-6 70 P X 
LC 10.50 3-3 62 X 
LC 10.75 2-0 64 X X 
LC 11-00 3-8 70 X 
LC 11-25 4-9 62 X 
LC H.50 4-7 44 X 
LC 11-75 3-5 54 X X 
LC 12.00 3-2 82 C X X 
LC 12.25 4-0 60 P X 
LC 12.50 4-5 65 X X 
LC 12.75 4-2 50 P X 
LC 13-00 6-5 76 X X 
LC 13.25 3-3 67 X X 
LC 13.50 4-1 60 X 
LC 13.75 4-3 64 X 
LC 14.00 4-5 61 X 
LC 14.25 3-3 60 P X 
LC 14.50 5-2 56 
LC 14.75 3-5 30 X 
LC 15.00 2-8 24 
LC 15.25 1-4 31 P X 
LC 15.50 3-2 28 C 
LC 15.75 2-4 30 C 
LC 16.00 1-4 30 P X 
LC 16.25 1-0 32 
LC 16.50 1-10 28 
LC 16.75 2-6 32 C 
LC 17.00 2-9 31 X 
LC 17.25 2-2 30 
LC 17.50 1-8 30 X 
LC 17.75 1-9 34 X 
LC 18.00 1-5 29 X 
LC 18.25 1-10 33 X X 
LC 18-50 2-4 27 X 
LC 18.75 1-6 26 C 
LC 19.00 1-2 25 
GC 0.25 1-10 250 X X 
GC 0.50 2-4 82 X X 
GC 0.75 2-11 75 X X 
GC I-00 1-8 60 X 
253 
Center Bank 
station Stream erosion Logjam 
depth width right (R) partial (P) Aquatic Oil in 
Station (ft.-in.) (ft.) left (L) complete (C) macrophvtes sediment 
GC 1.25 2-3 51 X 
GC 1.50 2-1 66 X 
GC 1.75 2-9 42 X 
GC 2.00 2-8 64 X 
GC 2.25 3-1 70 X X 
GC 2.50 3-5 58 X X 
GC 2.75 3-8 50 X X 
CU 0.00 1-3 19 
CU 0.25 0-3 14 
CU 0.50 1-2 10 X 
CU 0.75 0-11 17 X 
CU 1.00 2-8 15 C 
CU 1.25 0-6 15 
CU 1.50 1-5 19 X 
CU 1.75 1-1 18 X 
CU 2.00 0-10 17 X 
CU 2.25 1-2 18 
CU 2.50 1-5 13 X 
CU 2.75 1-9 17 
CU 3.00 1-6 25 X 
CU 3.25 1-2 10 X 
CU 3.50 0-8 7 X X 
AC 0.00 0-10 45 X 
AC 0.25 1-2 36 P 
AC 0.50 1-2 36 
AC 0.75 1-3 35 X 
AC 1.00 1-8 42 
AC 1.25 1-2 27 
AC 1.50 3-1 28 
AC 1.75 2-6 30 X 
AC 2.00 1-0 30 X 
AC 2.25 1-5 21 X X 
AC 2.50 1-6 27 X 
AC 2.75 0-8 33 X 
AC 3.00 1-2 30 
AC 3.25 1-2 14 
AC 3.50 1-2 21 X 
AC 3.75 1-1 30 X 
AC 4.00 2-0 26 C 
AC 4.25 0-10 23 X 
AC 4.50 0-10 20 X 
AC 4.75 1-8 23 
AC 5.00 2-10 20 
AC 5.25 3-2 19 
AC 5.50 2-6 27 
AC 5.75 1-10 36 X 
AC 6.00 1-11 18 X 
AC 6.25 1-6 20 
AC 6.50 1-10 30 
AC 6.75 4-0 49 X 
AC 7.00 4-5 300 X 
AC 7.25 1-4 15 






depth width right (R) partial (P) Aquatic Oil in 























AC 9.00 1-3 22 X 
AC 9.25 0-10 26 X X 
AC 9.50 1-3 30 X X 
AC 9.75 1-7 23 X X 
AC 10.00 0-11 12 X 
AC 10.25 0-3 5 R X 
AC 10.75 0-6 3 X 
AC 11.00 0-9 9 X 
DP 0.00 1-2 220 X 




















































DP 3.50 8-4 265 C X X 
DP 3.75 4-5 190 X 
DP 4.00 4-5 115 X 
DP 4.25 4-10 160 X X 
DP 4.50 6-3 130 X 
DP 4.75 8-1 115 X 
DP 5.00 4-2 130 X X 
DP 5.25 3-6 130 X 
DP 5.50 3-6 115 X X 










DP 6.50 7-6 100 X 
DP 6.75 6-2 110 P X 
DP 7.00 6-2 110 X 
DP 7.25 6-0 100 X 
DP 7.50 7-3 95 X 
DP 7.75 9-0 95 X 


















DP 9.25 4-5 80 X 
DP 9.50 3-0 105 X 
DP 9.75 4-8 80 X 






depth width right (R) partial (P) Aquatic Oil in 
Station (ft.-in.) (ft.) left (L) complete (C) macrophytes sediment 
DP 10.25 6-6 58 
DP 10.50 4-7 82 P 
DP 10.75 4-9 83 P X 
DP 11.00 3-9 100 
DP 11.25 5-2 115 
DP 11.50 4-5 85 X 
DP 11.75 4-4 80 X 
DP 12.00 4-4 98 
DP 12.25 5-2 95 
DP 12.50 4-8 75 
DP 12.75 5-5 90 
DP 13.00 6-1 75 X 
DP 13.25 3-2 100 
DP 13.50 3-0 95 X 
DP 13.75 3-2 98 X 
DP 14.00 3-0 84 
DP 14.25 3-5 80 
DP 14.50 3-4 98 
DP 14.75 2-6 80 X 
DP 15.00 3-3 90 
DP 15.25 3-5 85 X 
DP 15.50 4-6 75 X 
DP 15.75 4-1 71 
DP 16.00 3-9 85 X 
DP 16.25 3-7 75 
DP 16.50 3-2 80 
DP 16.75 3-3 69 X 
DP 17.00 2-10 80 P X 
DP 17.25 2-7 70 
DP 17.50 2-7 75 
DP 17.75 2-8 65 
DP 18.00 2-2 95 
DP 18.25 2-2 98 P 
DP 18.50 1-8 95 P 
DP 18.75 1-6 75 
DP 19.00 6-2 85 
DP 19.25 1-3 55 
DP 19.50 5-9 80 X 
DP 19.75 4-7 70 
DP 20.00 4-6 98 
DP 20.25 2-10 110 P X 
DP 20.50 4-11 101 
DP 20.75 3-2 64 X 
DP 21.00 2-2 130 X 
DP 21.25 3-10 118 X 
DP 21.50 4-10 110 
DP 21.75 5-0 105 P 
DP 22.00 4-4 100 
DP 22.25 4-8 90 
DP 22.50 4-4 102 
DP 22.75 3-7 110 P 
DP 23.00 5-1 109 
DP 23.25 3-7 120 
DP 23.50 4-2 115 
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C e n t e r Bank 
s t a t i o n S t ream e r o s i o n Logjam 
d e p t h w i d t h r i g h t (R) p a r t i a l (P) A q u a t i c O i l i n 
S t a t i o n ( f t . - i n . ) ( f t . ) l e f t (L) c o m p l e t e (C) m a c r o p h y t e s s e d i m e n t 
NB 0 . 0 0 1-9 23 X 
NB 0 . 2 5 2-6 41 X 
NB 0 . 5 0 2 -0 33 X 
NB 0 . 7 5 2-4 36 X 
NB 1.00 2-6 38 
NB 1.25 1-6 35 X 
NB 1.50 1-10 42 X 
NB 1 .75 1-6 43 p X 
NB 2 . 0 0 1-10 45 P X 
NB 2 . 2 5 2-4 62 X 
NB 2 . 5 0 3-0 45 X 
NB 2 . 7 5 4 - 6 55 C X X 
NB 3 . 0 0 2-6 37 X 
NB 3 . 2 5 1-10 34 P X 
NB 3 . 5 0 2-6 43 X X 
NB 3 . 7 5 1-3 45 X 
NB 4 . 0 0 1-6 42 C X 
NB 4 . 2 5 1-10 44 X 
NB 4 . 5 0 2-2 40 C X 
NB 4 . 7 5 2-6 30 X 
NB 5 . 0 0 2-0 37 X 
NB 5 . 2 5 1-4 41 c X 
NB 5 . 5 0 1-10 35 
NB 5 . 7 5 1-3 46 X X 
NB 6 . 0 0 1-7 41 X 
NB 6 . 2 5 1-1 52 X 
NB 6 . 5 0 1-5 44 X 
NB 6 . 7 5 2-4 42 
NB 7 . 0 0 1-11 34 X 
NB 7 . 2 5 1-8 36 X 
NB 7 . 5 0 1-4 28 X 
NB 7 . 7 5 1-8 35 X 
NB 8 . 0 0 1-10 38 X 
NB 8 . 2 5 1-8 38 c X 
NB 8 . 5 0 4 - 0 38 X 
NB 8 . 7 5 1-7 40 X 
NB 9 . 0 0 2-4 35 X X 
NB 9 . 2 5 2-3 36 p X 
NB 9 . 5 0 1-0 44 X 
NB 9 . 7 5 1-10 37 X 
NB 1 0 . 0 0 1-5 54 X 
NB 1 0 . 2 5 1-6 37 
NB 1 0 . 5 0 1-9 41 c 
NB 1 0 . 7 5 1-9 34 
NB 1 1 . 0 0 2 -6 40 c 
NB 1 1 . 2 5 2-0 54 
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Appendix E-2. Land Use and Riparian Vegetation at Each Station 
CR 0.00 X X X X 
CR 0.25 X X X X 
CR 0.50 X X X X 
CR 0.75 X X X A 
CR 1.00 X X X X 
CR 1.25 X X X X 
CR 1.50 X X X X 
CR 1.75 X X X X 
CR 2.00 X X X X 
CR 2.25 X X X X 
CR 2.50 X X X X 
CR 2.75 X X X X 
CR 3.00 X X X X 
CR 3.25 X X X X 
CR 3.50 X X X X 
CR 3.75 X X X X 
CR 4.00 X X X X 
CR 4.25 X X X X 
CR 4.50 X X X X 
CR 4.75 X X X X 
CR 5.00 X X X X 
CR 5.25 X X X X 
CR 5.50 X X X X 
CR 5.75 X X X X 
CR 6.00 X X X . X 
CR 6.25 X X X X 
CR 6.50 X X X X 
LC 0.00 X X X X 
LC 0.25 X X X X 
LC 0.50 X X X X 
LC 0.75 X X X X 
LC 1.00 X X X X 
LC 1.25 X X X X 
LC 1.50 X X x • X 
LC 1.75 X X X X 
LC 2.00 X X X X 
LC 2.25 X X X X 
LC 2.50 X X X X 
LC 2.75 X X X X 
LC 3.00 X X X X 
LC 3.25 X X X X 
LC 3.50 X X X X 
LC 3.75 X X X X 
LC 4.00 X X X X 
LC 4.25 X X X X 
LC 4.50 X X X X 
LC 4.75 X X X X 
LC 5.00 X X X X 
LC 5.25 X X X X 
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LC 5.50 X X X X 
LC 5.75 X X X X 
LC 6.00 X X X X 
LC 6.25 X X X X 
LC 6.50 X X X X 
LC 6.75 X X X X 
LC 7.00 X X X 
LC 7.25 X X X 
LC 7.50 X X X 
LC 7.75 X X X 
LC 8.00 X X X 
LC 8.25 X X X X 
LC 8.50 X X X X 
LC 8.75 X X X X 
LC 9.00 X X X X 
LC 9.25 X X X X 
LC 9.50 X X X X 
LC 9.75 X X X X 
LC 10.00 X X X X 
LC 10.25 X X X X 
LC 10.50 X X X X 
LC 10.75 X X X X 
LC 11.00 X X X X 
LC 11.25 X X X X 
LC 11.50 X X X X 
LC 11.75 X X X X 
LC 12.00 X X X X 
LC 12.25 X X X X 
LC 12.50 X X X X 
LC 12.75 X X X X 
LC 13.00 X X X X 
LC 13.25 X X X X 
LC 13.50 X X X X 
LC 13.75 X X X X 
LC 14.00 X x X X 
LC 14.25 X X X X 
LC 14.50 X X X X 
LC 14.75 X X X X 
LC 15.00 X X X X 
LC 15.25 X X X X 
LC 15.50 X X X X 
LC 15.75 X X X X 
LC 16.00 X X X X 
LC 16.25 X X X X 
LC 16.50 X X X X 
LC 16.75 X X X X 
LC 17.00 X X X X 
LC 17.25 X X X X 
LC 17.50 X X X X 
LC 17.75 X X X X 
LC 18.00 X X X X 
LC 18.25 X X X X 
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LC 18.50 X X X X LC 18.7 5 X X X X LC 19.00 X X X X 
GC 0.25 X x x X GC 0.50 X X X X GC 0.75 X X X X 
GC 1.00 X X X X 
GC 1.25 X X X X GC 1.50 X X X X 
GC 1.75 X X X X 
GC 2.00 X X X X 
GC 2.25 X X X X 
GC 2.50 X X X X 
GC 2.75 X X X X 
cu 0.00 X X X X 
CU 0.25 X X X X 
CU 0.50 X X X X 
CU 0.75 X X X X 
CU 1.00 X X X X CU 1.25 X X X X 
CU 1.50 X X X X 
CU 1.75 X X X X 
CU 2.00 X X X X 
CU 2.25 X X X X 
CU 2.50 X X X X CU 2.75 X X X X 
CU 3.00 X X X X 
CU 3.25 X X X X 
CU 3.50 X X X X 
AC 0.00 X X X X 
AC 0.25 X X X X 
AC 0.50 X X X X 
AC 0.75 X X X X 
AC 1.00 X X X X 
AC 1.25 X X X X 
AC 1.50 X X X X 
AC 1.75 X X X X 
AC 2.00 X X X X 
AC 2.25 X X X X 
AC 2.50 X X X X 
AC 2.75 X X X X 
AC 3.00 X X X X 
AC 3.25 X X X X 
AC 3.50 X X X X 
AC 3.75 X X X X 
AC 4.00 X X X X 
AC 4.25 X X X X 
AC 4.50 X X X X 
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AC 4.75 X X X X 
AC 5.00 X X X X 
AC 5.25 X X X X 
AC 5.50 X X X X 
AC 5.75 X X X X AC 6.00 X X X X 
AC 6.25 X X X X 
AC 6.50 X X X X 
AC 6.75 X X X X 
AC 7.00 X X X X 
AC 7.25 X X X X 
AC 7.50 X X X X 
AC 7.75 X X X X 
AC 8.00 X X X X 
AC 8.25 X X X X 
AC 8.'50 X X X X 
AC 8.75 X X X X 
AC 9.00 X X X X 
AC 9.25 X X X X 
AC 9.50 X X X X 
AC 9.75 X X X X 
AC 10.00 X X X X 
AC 10.25 X X X X 
AC 10.75 X X X X 
AC 11.00 X X X X 
DP 0.00 X X X X 
DP 0.25 X X X X 
DP 0.50 X X X X 
DP 0.75 X X X X 
DP 1.00 X X X X 
DP 1.25 X X X X 
DP 1.50 X X X X 
DP 1.75 X X X X 
DP 2.00 X X X X 
DP 2.25 X X X X 
DP 2.50 X X X X 
DP 2.75 X X X X 
DP 3.00 X X X X 
DP 3.25 X X X X 
DP 3.50 X X X X 
DP 3.75 X X X X 
DP 4.00 X X X X 
DP 4.25 X X X X 
DP 4.50 X X X X 
DP 4.75 X X X X 
DP 5.00 X X X X 
DP 5.25 X X X X 
DP 5.50 X X X X 
DP 5.75 X X X X 
DP 6.00 X X X X 
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DP 19.25 X X X X 
DP 19.50 X X X X DP 19.75 X X X X 
DP 20.00 X X X X 
DP 20.25 X X X X 
DP 20.50 X X X X DP 20.75 X X X X 
DP 21.00 X X X X 
DP 21.25 X X X X 
DP 21.50 X X X X 
DP 21.75 X X X X 
DP 22.00 X X X X 
DP 22.25 X X X X 
DP 22.50 X X X X 
DP 22.75 X X X X 
DP 23.00 X X X X 
DP 23.25 X X X X 
DP 23.50. X X X X 
NB 0.00 X X X X 
NB 0.25 X X X X 
NB 0.50 X X X X NB 0.75 X X X X 
NB 1.00 X X X X 
NB 1.25 X X X X 
NB 1.50 X X X X 
NB 1.75 X X X X 
NB 2.00 X X X X 
NB 2.25 X X X X 
NB 2.50 X X X X 
NB 2.75 X X X X 
NB 3.00 X X X X 
NB 3.25 X X X X 
NB 3.50 X X X X 
NB 3.75 X X X X 
NB 4.00 X X X X 
NB 4.25 X X X X 
NB 4.50 X X X X 
NB 4.75 X X X X 
NB 5.00 X X X X 
NB 5.25 X X X X 
NB 5.50 X X X X 
NB 5.75 X X X X 
NB 6.00 X X X X 
NB 6.25 X X X X 
NB 6.50 X X X X 
NB 6.75 X X X X 
NB 7.00 X X X X 
NB 7.25 X X X X 
NB 7.50 X X X X 
NB 7.75 X X X X 
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NB 8.00 X X X X 
NB 8.25 X X X X 
NB 8.50 X X X X 
NB 8.75 X X X X 
NB 9.00 X X X X 
NB 9.25 X X X X 
NB 9.50 X X X X 
NB 9.75 X X X X 
NB 10.00 X X X X 
NB 10.25 X X X X 
NB 10.50 X X X X 
NB 10.75 X X X X 
NB 11.00 X X X X 
NB 11.25 X X X X 
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Appendix F 
Benthic Macroinvertebrate Sampling Results from 1985 and 1976 
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Dubiraphia (riffle beetle) 
Pisidium (fingernail clam) 
Sigara (water boatman) 
Sphaerium (fingernail clam) 
Chironomidae (true midge) 
Enallagma (damselfly) 
Asellus (aquatic sow bug) 




Oligochaeta (aquatic worm) 
Total number of individuals 
Total number of taxa 

















Psychomiid Genus A (caddis fly) 2 
Sphaerium (fingernail clam) 
Caenis (may fly) 
Chironomidae (true midge) 
Gyraulus (snail) 
Asellus (aquatic sow bug) 
Chaoborus (phantom midge) 
Hirudinea (leech) 
Physa (snail) 
Oligochaeta (aquatic worm) 
Total number of individuals 
Total number of taxa 

















































































































































Note: Numbers are in terms of organisms per square meter 
Dubiraphia (riffle beetle) 
Pisidium (fingernail clam) 
Sigara (water boatman) 
Sphaerium (fingernail clam) 
Chironomidae (true midge) 
Enallagma (damselfly) 
Asellus (aquatic sow bug) 




Oligochaeta (aquatic worm) 
Total number of individuals 
















IEPA Macroinvertebrate Biotic Index 
Psychomiid Genus A (caddis fly) 
Sphaerium (fingernail clam) 
Caenis (may fly) 
Chironomidae (true midge) 
Gyraulus (snail) 
Asellus (aquatic sow bug) 
Chaoborus (phantom midge) 
Hirudinea (leech) 
Physa (snail) 
Oligochaeta (aquatic worm) 
Total number of individuals 
































































































































































Note: Numbers are in terms of organisms per square meter 
